Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 





Cooper Medical College 


Date (X!}:.A../..f^r;n 

l{o....^....-i^.Jy....u.. Class y....C. 


/ , OIFT OK 

..:^.^. a/ '^/^..,ji^.2^M'c^ : 





HAND-BOOK 



SURGICAL OPERATIONS 



STEPHEN SJIITH, M.D, 




NEW YORK: 
BAILLltUE BKOTIIEBS, 440 BROADWA^ 

PAltlS: 
J. B. BAILLIERE ET FlLa, J 

BOI llAirTETEl 




► • •• 


• 


.• • 


••• « 




• • • 




• • 


• • ! • 


• • 


• ^ 


• • « 






• •• 


• • • 


•• *•• 


• • 


•• • 


*•* « 




» • • 


• • • 


• • • 


• • • 


• • • 


• • 


••• « 






• • • 


•• • • 


• • « 


• * 


• • 


> • • 4 


» • • • 




• • • • • 



Entered according to Act of Congress, in the year 1862,.b7 

BAILLIERE BROTHERS, 

In the Clerk's Office of the District Court of the United States for the Southern 

District of New York. 



1 



B. OBAIOHKAD, 

Printer, Sienotjrper, and Eleotrotjrpwt 

Caxton Kutltiing, 

81, 83, and SS Omtrt Stna 






PREFACE. 



This Hand-Book of SurgicBl Operations lias been prepared at 
the suggestion of several professional friends, who early entered 
the medical staff of the Volunteer Army. It was alleged that 
the military surgeon of this country had no small and convenient 
work saitahle for a pocket companion, containing the details of 
nore common as well as the important operations in sur- 
gery. He must either enuumher himself with the large 
treatises on general and operative surgery, or rely upon hia 

maided memory in the emergencies of the service. 

In its scope the work is limited to those branches of operattvo 
surgery which are of the moat iniporlance to the military sur- 
geon. This was deemed advisable, in ordcrto render the volume 

s convenient and portable as possible. Within these limita the 
constant effort has been to embrace the greatest number of sub- 
jects, to arrange them in the best form for reference, and to give 

he largest amount of practical details, anatomical and opera- 

As the value of such a work is much enhanced by engrav- 
ngs, care has been taken to illustrate every subject to the fullest 
extent. For this purpose works on operative sui^ry have been 
largely consulted, and such illustrations selected as were deemed 
most valuable. To avoid frequent repetitions, no mention is 
made in the test of the source from which they have been 
derived, and this occasion is taken to make proper acknow- 
Ignient. In the chapter on Minor Surgery, the illustrations 
e copied from English surgical ltc«,\.\*«?^ 'Sjfc.SS.Q'i* T-rm-iA, 
de Meii. Operal., and Jamwrf* Manuel de PtVlV CVVt.-,'^ 
ilhistratiom of the Operalions on \tUV\cx ate ^^"^^ ?ifeS^ ■** 
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cit) and Gu^rin's Elem, de Chir, OperaU ; in the chapter on 
Amputations, the illustrations are from English works, viz. 
Skey, Fergusson, Liston, Guthrie, and Druitt, and from Gu6rin 
{op, cit.\ Chassaigna'*'s Traite Clinique et Pratique des Opera^ 
tions Chirurgicales^ ^., and Bernard and Huette's Illustrated 
Manual of Operative Surgery and Surgical Anatomy ; in the 
chapter on Resections, the illustrations of operations are from 
Chassaignac {pp. cit,), Guthrie, Heyfelder's Operationslehre und 
Statistic der Hesectionen, Erichsen, and Bernard and Huette {op, 
cit.). The illustrations of instruments through the volume have 
been selected by Tiemann & Co., and Wade & Ford, Instrument 
Makers, of this city, and generally represent the latest improve- 
ments. 

Although this work is limited, as stated above, yet the sub- 
jects treated are, with the exception of Gunshot Wounds, such 
as constantly engage the attention of the surgeon in civi' and 
hospital practice, and it is believed that it will prove to this 
class of practitioners a useful and acceptable aid to the memory. 
To the students of Operative Surgery, it presents in suflScient 
detail for the purposes of study and practice, the methods of 
performing the ordinary operations in Surgery. 

May Ifi, 1862. 
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MINOR SURGERY. 

INSTRVHIENTS. 
Pocket Case, — Packet casea ore of farioua sizes, according 
the number aod kind of instmaienta which they contain. They 
may bo divided intOj 1st. The complete: and 2d. The select case. 
The complete case usually oontaina tbe following iastnimentiL 
arranged in four folds: — A large and Hmall ecalpel; a strdght and 
curved acisaora ; an artery, dissecting, and dressing forceps j^^^irp 
and probe-pointed bistoury; fenaoulum; an abaceaa, gWB^nd 
common laucet ; an exploring and seton needle ; spatula; probes; 
director; male and female catheter; surgeon's needles. 

Select cases are made to suit the wishes of individual Burgeons, 
and generally contain a limited number of instruments in a com- 
pact form. The case may consist of several folds, or a rangle Ibid. 
^The following select eases of well known surgeons ace now much 
^aed, and may be given as illustrations: — 

' OMtonW of Br. mOard Partir'i Fnektl 0a4i, 0/ too jWd*.— One walpol ud 
blunt blAtoDty^ Aprtng btck; an« tonctnmf knlfo^uia tniBll carved Mnloary, ipriitg 
bwl: una gnm iineeL ud lenaenlum, double aprlni baak.; one pair Hlwin; um 
tiiilri>fBHT«p»b»; onalilTerdliwitor; oqe utsr}' Kirceps; oDadoablsBtbiJtcriuid 
DHUfltla bolder^ iiAFdlflfl, Bilk. illvBr win In pookflt of ttila. UtinwaioD^ flvo loflbe* 
lone, twa ud ■ lulf iDohi* wlds. 

Oanteiiit ^ Dr. Wm. a. Vati BurturtPimk^Ckut, of tmJKdt.— Oat Malpelaiid 
*1uiip UMODiy. qiilni; buk; ons aulnel uid blunt blitnnty. s|'r1i)K bask ; one teiu- 
iBlnm ud tmooinnif knife, aprtng Wk: nne duabia mtheier; one pair >tlT« 



The regimental surgeon of the TJ. 8. Army is provided with the 
following list of iuetruraeats in his pocket case : — 

Oneliinra««lp"': oneiniill Kaliwl; one nrtarj- fnroeps ; ooa liB!.Vfciirar=«vi"- ™ 

Erobfrp-ilniadWtroaty; one Eonit pr"\«-ii<*nU6. Wsunw^ % ■«* '*"'^';?;!j'''™™*" 
n.a«U«r.i ono.ll.l-Bnrvert «(.»»■, ono samW«^_"^«^^:SS 
.woptobeB; oBBa\reouw\ nr- ■■ 



Sg-ane " 



i«jvrf.'"t}!f^''! 



■litaBiaMi 



HlU*. 



^ 



MINOR SCEGEKT. 



thumb IhqdpL, i>na{ arlery forci-po, ODt; director, tmt\ prubefi, two; unall ncadlci^ 

A case may be selected which contains all the iastruments ordi- 
narily required in every-day practice, and wliich occiipiee ho litlla 
space in the pocket as to becomi* 
a constant companion without 
the slightest inconvenience. The 
author has prepared a case whiciv 

I ^ contains in a single fold (Fig, 1) 

— the following instriiDiente; — 

I Ona Hslpsl raa unrnll »1i«tti HetmiiT, 
^ ^rl^g back; od« fnim JaD»t «nd ptuto 



The Ceneral C>He.~~This case contra a variety of instniments 
Bufiicient for any emergency in practice. A well appointed eas& 
Bhould have inatrumenta for amputating; for trephining ; for hemia; 
for lithotomy, etc., etc. Various general caaea are now in uae, 
manuiactured by tnatrument makers according to the plana of differ- 
ent Burgeona. The following are given in illuatration ; — 




'aSmtridOp*rat(ni!Ciai(Fif,lX—Oiie}rnigiaKm- 

nlarknirB;uiiv1arEflmnpuLjiIlTigjf»w;undanipulaLlDE 

id tmphlnlnifHCafpel; dds malaoarpKl bv; onit pair line b<>D4 forrflpsi one tonml^ 

opoiAIIn^floalpoiB; one blantuid oua thirp btotouTy; one Btr^gbt adAStm ; ana leaa- 
eulnm; ona anauriam needlat ddv ulerv [fircepa; two couching needles, aCraipbtaDd 
coned ; ddb Boer's lione knlfa ; one hallet HirMPill ma Btrnbianim hofjk ; one earred 

.. . . . ___ ii^ iflrecior; one inJrSlvor prubea; twn 

n ; tn-o Engllah sum ■-—-■---■---'■ — 
IlinitotB*. "' ' ' ■'■ ■' "•- 



Cailmlf i^'iht Cob 



l^oloC 



'.rn"? 



4(Tifll; UDB trephioA; one Uey'e £nw; one elavAtot; one bruah; 
ouTTod tiatonrj, ffbnrp ; ooe ourrod blatoory. probe ; nna Cooper'i 
aora; one pul^pua fbii»pa; one pDesaiy forceps^ one grooTed < 

on& Aet anenrlua ncedlea. Dr. AlotVii; tvo retractnra^ one IKhE^tomy fore^pa; uno 
greored stuff : two iteel unndai ons probe-pointed liUnrtninj' katfe; two ill ver mala 
tsthatsH. SlmeDeions of cue, twdve iBolms long, >li inches Klde, thioa ud a bolC 
Incboi deep. L 

aiiittnUo/FtiidCan(^Df,Fra-ni:Il.iramaion.i^Sm: Fort.— One long ampn- I 
tsUngknlte; oneimpntnlind knife; ona catling: two amull ampolaliri; knives; an* J 
metacmrpal saw ; onelariiesaw ; Dneboneforce^iflionelenaciduin; onesLon "*' ' 

ATp; one pslralidoartery-forcepa.; one poll- bnllHlog nrterj Forcepfl ; one 

H.Beeille>; one tDurnlqnet, Hnw; uat liHirnlqiiat, field ;' one dlnctoi ; o 





tftpWnoi on* nronnKs trophino; one cl 
bulkt tiirCFrfl ; Iirn »lrjuit>jn ; one ii»< 

licheBwIdv, tod twoVud a ClT fniJindi! 



Tho regimental surgeon in the TJ. S. Army la provided with 
6, general operating cose, ia addition to specinl cases foramputalion. 
trephining, and exeection, containing the following instruments: 

OnsBinitlimpuUtlngknIffl! iiiiennirinilllii?; ttarrebincitiriu; obi< bcrqlii kolh 
>.....^. ..-'^..:."u !_ ;.. — j.'.T.. 1or'liui'a\sim54.aaDd™'T»iiil8 

The Burgeon in the U. S.Tf. is provided with two cases, as follows 
CASE. Ko, 1.— FiiiDCoimrn.— U<f. Pliteddilatun, all. uid Nw from 1 toIS. 
gnduiud;. rtlTsr eotliole™, two, Nm, 4 ind 1. (7ppw Cimportmtiif.—StonuMi- 
DnrapiuidMlMnjciitliigiiplwiitiia. Lawtf Comparimtnl (Uppir n-rry).— Ong pro- 
buiiE-, trann, survudiiHia; tnwut, itimUbt. ena; nr ud litdnml* i^rlnn, iim: 
tmllEt fiircein, dm; liiine, ont, JBimr Surgtrit TVay, (Xmdiiiilii^— Snlpeb, fiini 
bliHnrri abvp-potDMi), «!■: Ultoarjr. bLunl'polDtod, id*; uanilHn dehUb, oni 
mri'Tf iDTBrpB, odh; tetuoalnm, one; gcMata, niia; loufno drpreHurt nut* ; Lowe 

pfl';oiio 



■ uid ]0,]1. li; Blivix bouElrs. tlD>.1.4,«.l 
til Eum aliMlc eathFUn, Noa. 1, S, B. T, 8. tl ; 






tenscolam; >mr hons fnmis: all nceiil«; one teti^" 
anAmet: ons cuplul bw. TripMninff,— Two trepbiaet 



pnUtlDg knlTM: 01 
ronKps; one kry, 



■12 MINOR HUIiGEIiT. 

Dr. Horny S. Hewitt, brigade surgeon, If. S. Army, lins Aev't 
"brigade cose," coDtainmg the Ibltowing aesortment Dl'iDBtrumenta: 

FDOcaRipntnUnKknlv.-ii; two BinpalstlnK mlrela; am iinipntBllnii teaacnliini ; 
onccaplu] lav; ono flnwr mw ; two iiilml triurolquiiUj two trci>hlii»: ons Hoy's 

Iwo L&cr'B bone ennnlng forccpi; one Slrebmeyer'e Blamp-hnldlnt; rnrceps; Iini 

tonlh AirMTW ; two I-Bon urtery fbrcBW ; one liiraliinfi)H»p«: onEthambfonwia; soe 

1trohiD«jer'> »» ; one hh 1 due mobDe-, one hh ki»<4 ; 

sllrer cwhiiiar for "prostmU, IS ; ons »t«L »toffgrontr>d ; 

'-^' liflflrhemr-* 

ilnlgbt b 

i^peJiT'oDr'leiwfiiiun"" 

Lrof poJypDh foroepe; onepelror diveelng forcepa; one pnJri^ 
: one pejr of orduurj iCmlght BelsADTB: one patr ol aarred 

'" ' -■■ — u-.-- '---qllsiroiTipi; one 

Mkuliled Bwplic 



Wi&ini 



Dbe-polnlsd enrved W«tn 



, .Jioprobe-pointeiJ Btndghtbfuioory; 
r-polnt«d oarred bltCour; ; one hemla viBuiurji 

'a rorcrpa; Que pair of poJypDh foroepe; onopeiror diveelng forcepa; 
f straight,--' '- -' — ■' ^..-i. — . 



rif.; 



UiunllEDa'i bullet fbmpe; two doable tncbem tabu; i r— 

EQbtabe; one wlrBuitore nflrdle; two ejeneedlea; one TaDdnntEDE aoniidmor; una 
urd robbar Kiur-aann ajrlnn; illTer probe*, wdrn, u>d aatdreellk. DlmcDslane— 
length, elibloon iDohea ; bmdlli. lhln»naDd thnaqnerler InDhMj deplb. Iwo ud 
''--"'-ehoi; wol^tiDlnetMnindthKe-anutcr nnindi,ud witb onnUlnlD^ luthir 

•Jflncbfi wWebjMvenyitdilong, 





la of the Scalpel and Btiiloiirr. — Authors generally 
esiiribe Severn! diilerent poailions in whieb the cutting instrument 
is held, but they may be redui:ed to the fol' 
lowing; — 

Position, of the SraJpd. — In all ordinary ope- 

raUoDS the scalpel is need as a pen (]Fig. 3) ; 

or, the handle resting in the palm, ia firmly 

({rasped by the thumb and the first and second 

fingers, and lightly supported by the third and 

fourth fingera (Fig. 4). The edge of the blade 

may in either case be turned upwards, and in 

"^.^ the second poeition (Fig. 4) the index finger 

•. may be apphed to the hack of the blade. By 

n alight depression of tlie extremity of the 

dandle, in the second position, the Bcalpel 

will be held very much as the bow of a violin 

t position is adapted to nice disBcctiona and 



J 




u 



limited inciHions, tlie liltle finger being placed firmly upoi — ^^ 
adjoining parts to give steadiness ; the eeconil position is adopted 
when long incisions are required; the edge of the instrument it 
turned upwards in the first position for dissection, and in thi 
Eecond when it ia desired to puncture ; the position ossuined ii 
Fig. S is designed for very delica.te dissections. 

PodHon of the Blstounj. — The bistoury iB generally held like I 
pen (Fig. 6), but it may be substi- 
tuted for the scalpel in any o f the 
various positions already given ; 
thus it may be used for penetratioa 
or incision, with the edge of the 
blade turned upwards or down- 
wards, forwards or backwards, i 
any 01 these positions; or it may 
be employed on the director (Fig. 
7), in laying open sinuses, and ii 
very minute dissectioua. 

IneUlona. — Incisions may bi 
made from without inwards, o. 
from within outwards. They should generally be made in the coura* 
of the vessels, nerves, and mus- 
cies,and when one is above the 
other tlw lower should be 
made liraL They are divided 
into simple and compound; — 

Simple iTtcimon. — This is ^ 
single incision, whether 
straight or curved. It is 
made thus: the skin is first 
put on the stretch by the fin- 
gers of the left hand, then 
the scalpel or bistoury, held 
in one of the positions given 
(Figs. 3, 4), is entered near- 
ly at right angles to the sur- 
lace and to a suffieient depth ; 
the handle is then depressed 
to an angle of about forty-five 
degrees, and the incision 
made of the requisite length; 
it is completed by again elevating the handle perpendicularly la 
give an abrupt termination. 

Compound Irtcwians. — These incisions are of various kinds, an^ 
cjonsiat of the intersection of one or more single incisiona. Thui 
two straight incisions meeting at an acute angle make the letter Tj 
meeting at right angles they make one of the following letters, ti 
H, or T, or the crucial incision, +. Again, mtmuiis ■n«i.'j ■a\wi'^" ^ 
as to make an elUpsis o, or o, or 0, 




a MINOR SUEOEBT. 

Dr. Henry S.Hewitt, brigade snrgeon, U. H, Army, hasdeTiseda 
brigitde cose," cojitaining ihe following aasortment of instrumente: 

Ti)nrmmi>nliUn|[knlT<t; Iwn nrnpnullni HalivlB; Dna inipilMline IpnasDlani ; 
— ipLUI Hw; one flsseruw; two npinl InnrnlqiiEU; tvo lrF|>btniiii; nn« HiiyV 
nne etevulof ; one Uslnn'silmigbt banc ftmepa; dng laus'a tnTiinH raiw|ia; 
Uu/b bane inavlnt tuictni; one Htnilmiejn'e uamp-bnlillDf: toroeiia; tWti 
BireeM : twn Laenmrterr ft™]* ; one l»nlnn fin«en ; one UiDtnliforer|M; one 
m-tuutb rKReiw : oneStrohiMrer'e bw; one uv 1 iTua tnablle: one ww giurd ; 
.._„ .urred notum ttoeir; one »nJ|[ht Irocbr; one pirtlllniHHl ntheter-, llTelllrei 
llMbelen. 1 . fl, 0. T, e : one stlTer eitlietar for pmaCeU, 11; oub Ueel etotrgriwied ; 
tveln Snzlliii flMlble oatheten ; one Mntt's erlery oeodle; one rWil IlBH-liuaas' 
VIerj atodle; vita JeTt I>»pq]iUQI4' arlety needle; one dbarp-pDlnteii emtgbt ms- 
toarj; odd probe-iKKnted etralfPtblAtoqry; bub probe-polnled vorTed bEsLoarj: one 
■Imrp-polBtfld DDrVfld blfltourj ; ooe bemh bt0toqi7 ; f jdt eoalpeln : ooe lenKuLmn; 
iwo double hnake, ihupj tvn double hnnkt, blont; nro retrnetom; oua lalr ofHuii- 
Hox^enirups; one pal' of polypui roroepe; apop^oT dregtin^fbr^pe; ooa pidrnf 
beacy unlgbt Htonm; one pair of ordlnuy- atnilgbt idBaiin: one pair ot curved 
Kliuiin; nu et)T«r dlmtor; one neel dincLur; one Scklnwlg ^^IIel funiFpi ; one 
Hamilton'! bDlletfunrpa; two double Incliea (abea; one LOec'i anIcuUled Bwpba- 
in«tHb«y; ana wire SDInra needle ; iwn ejro needles; ona Tmdniitlnt: aeailflralori one 
iHird rubber finir-onnee syrlnire; dlTei pratHn. wire, and aatnreillk. Dlmen^ona— 
I«igth.elirliteeDinDtiea: bremfth.thlrCHn iinrl (hreeqnanerlnahea; depth, two uul 
-'■-"■--'-cb; welgbt, nineteen and ihrfo^qourter poundt.and witb Hniiainlnplcatlier 
fy pnondtt. 1 1 la Intend'^ thai tne i^ifreri'irivwehhll bemndeQTe IneheA tn 
lid lecimtalb twu rollara two and ■( lutlf Inches wide by Buven yerda long, 
jod, alHl Hut, cerate, oil, ehlunitorm, and BiHinges. 




^^ ■ or (he SrBlpel and Blslourr. — Aulliors generally 

escribe BBvidrul diD'erent positions in which the tutting instrument 
is held, but they may be reduced to the fol- 
lowing ; — 

Poaitiim of the S':alp'l.~-Ja all ordinary ope- 
rations the scalpel ia used as a pen (Fig. 3) ; 
or, the handle resting- In the palm, ia firmly 
grasped by the thumb and tlio first and second 
fingers, and hglitiy supported by the third and 
fourth fingers C^ig- *)■ The edge of the blade 
may in either caee be turned upwards, and ia 
"^^ the second position (Fig, 4) the mdex finger 
,,^sii^-' may be appfied to the back of the blade. By 
a slight depression of the extremity of the 
Iiandie, in the second position, the scalpel 
will be held very much as the bow of a violin 
Big. Q). Tlie first position is adapted to nice diescctions and 
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limited incbions, the little finger being plar^cd firmly upon tha< 
Bi^oiniDg psiia to give ateatjineas; the second position is adopted 
when long' incisiona are required ; the edge of the instrument il 
turned upwards in the firat position for diseection, and is thi 
second when it is desired to puncture ; the position assumed ii 
Fig, 5 ia designed for very delicate diaaections. 

FaBiiiart of the Bintoury. — The bistoury ia generally held like a 
pen (Fig. 6), but it may be aubati- 
tuted for the scalpel in any of the 
various positions already given ; 
thua it may be uaed for penetration 
or incision, with the edge of the 
blade turned upwards or down- 
wards, forwards or backwards, i 
any 01 these positions; or it may 
be employed on the director (Fig, 
T), in laying open Ginusea, and ii 
very minute diasectiona. 

IncIaloDB. — Incisions may be 
made from without inwards, or 
from within outwards. They should generally be made in the course 
of the vessels, nerves, and mus- 
c)cs,and when one is above the 
oilier the lower ahould be 
made first. They are divided 
into simple and compound i — 

Simple Jndaum. — Thia is a 
single incision, whether 
straight or curved. It is 
made thus: the akin ia first 
put on the stretch by the fin- 
gers of the left hand, then 
the scalpel or bistoury, held 
in one of the positions given 
(Pigs. 3. 4), is entered near- 
ly at right angles to the sur- 
face and to asulScient depth: 
the handle is then depressed 
to an angle of about forty-five 
degroes, and the inciaion 
made of the requisite length ; 
it is completed by again elevating the hanclle perpendicularly to 
give an abrupt termination. 

Compound IifMionB. — These incifflons are of various kinds, «nd 
consist of the intersection of one or more single inciaiona. Thus, 
two Htrtught incisions meeting at an acute angle make the letter T; 
meeting at right angles they make one of the followiatWAta*,"^ 
H, or T, or the crucial incision, + , igiTOiV "' - — ». . 

•s to make aa ellipsis o, ot w, ot O. 




MINOR BCKGEKT. 

UNIOnr OF WOtJNDS. 

Adhesive Plaster. — The edges of wounds may often be so firmly 
mnintained in appositian by adhesive strips a£ to obtoio immediate 
union. The plaster should be suDioieQlly long to reach two to 
four inchea beyond the margin of tha wound, but not to extend 
around the limb; in its appLcation the »de3 of the wound should 
be firmly supported, the first end being applied to the most yield- 
ing part. In general the straps should not he more than half an 
inch in width, atid be applied so close to each other as to firmly 
maintain tlie edgea in apposition. To remove the straps, raise both 
estreinitieB at the same time, aud withdraw them equally from the 
■wound itself) to avoid forcibly separating tfie edges. 

Serrejiites. — Slight and Buperficial wounds may be united by the 
Helf-eloairsg French forceps, known aa serrefmes (Fig. 8). 
£y pressure on the sides, the teeth separate, and may be 
made to fix themselvea upon both lips of the wound, and 
I when the pressure is removed they close with sufficient 
Qrmness to bring the edges of the wound together, and 
maintain them in apposition. 
Sdtdhes. — In the apphcation of the suture the needle and 
„ thread are employed. The best fotm of needle for general 
use is about two inches in length, and straight two-thirds 
of its length, the remaining third being gently curved, with two 
.„. „. . « a needle curved throughout 

its entire length{Fig. 9) 
will be found useful, aa 
where the wound is 
deeply seated; finally, 
the straight needle, 
with sharp point and 
three cutting edges, is 
the most serviceable 
form in wounds on a 
slightly elevated sur- 
face. In some deeply- 
seated wounds, a needle 
with a handle (Fig. 10) 



cutting edges (Fig. £ 






JfatsrMfitT Batarts, — The material used for sutures may be . 
mal, vegetable, or metallic. Of thejfraf, catgut h&3 bcca most 
quentlj employed; itbaa, however, neVer proved 
reliable. Of the secont^, silk is almost universally 
Relected, and still maintains its Buprenwcy as a 
suture and a ligature. What is known as den- 
tists' silk, with three tlireads, ia the best form. 
Of the third, the silver wire ia preferred, as 
combiDiDg the least irritating properties with 
great flexibility. It may be obtained of ditfer- 
ent Bi£ee, and the larger should generally be 
preferred, as it is less liable to cut the edges of 
the wound. The wire suture may be inserted 
with the common surgical needle, but a needle 
has been devised by Mr. Lister, having a groove 
in the shaft from the eye to the butt, in which 
the wire is completely buried (Fig. 11), and 
which thus prevents the mass of wire ocea- Pio. 11. 

sioned by its being doubled upon itself at the eye. Another 
needle answering the same purpose has been invented by Mr. Price 



(Fig, 12), which baa two eyes, and a groove on each Burfaee; the wire 
is passed from the lower to the upper, and then doubled and twisted. 

There are various forms of suture, as follows: — 

LiUrTupled Suture. — A needle of the desired shape, armed with 
B ligature of the material chosen, is passed from without inwards 
through the right lip of the wound, at a distance from its margin, 
varying from a line to one-third of an inch, and being continued, it 
should be passed through the left Up from within outwards, exactly 
opijosito the point of insertion in the fight All the sutures should 
be introduced before any are tied; 
the common reef-knot Is then 
made, and the ends cut ofF closely 
(Fig, 13). 

Oontinued fiuiiin".— Thia suti 
is that made by the glover, e 
onsists in passing the needle, 
1 the interrupted suture 
nally, and leaving the thi 
interrupted; it ia used in wounds 
of the intestines. 

QutVei Sutare.~Ja this suture 
(Fig. 14) the double thread ia '^"'- ^'' '^"'- "" 

posseif Uirough tlie Vipa ot tWj vjoaaA, tt&'tii'iluawa.-xTO.-s.Mt^ 
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■ but at greater distances, and the ends are tied over quilla or pieces 
of bougie out ol" the proper Itngtli. It is used to close deep wouada. 
l\iiisled .Suture. — This Buture is made by intro- 
liiioing Ik iioedle of Bleel, ailver, or other uiiirri- 
' tilting njetal through the «dea of the wound, 
83 in the uninterrupted Buture, aad then twisting 
the thread around the ends in the form of a 
^—^^^^^ -' figure-of-eight (Fig. 15), or directly forming aa 

1 ^^^ elupse. When Beveralneedlea are required liiey 

^H should all be introduced before the thread is 

^^k Tio. in applied, which should then also take a diagonal 

^^Birection between the pins (Fig. 15) to protect the intervening 
^K^aces. Thia suture is employed after operations for hore-Iip. 

H URESSINCS. 

^ Tlie Handago. — Bandages have been employed for uniting, 
dividing, espclling, retaining, compressing, etc, They are now 
much lesa used than formerly, being supplanted by otlier and more 
convenient appliances. They are chiefiy employed for retaining 
other dressings and for compression. 

MaUrifd. — -The materials employed for bandages are muslin, 
flannel, linea, calico, or gum elastic clolh. Muslin is generally 
selected of a coarse, ungloxed quality. Flannel is usuful when il' 
is desirable to secure warmth. 

—When the material is selected, it should be cut or torn 

o strips of one, two, or throe inches in width, according to the 

'o which it is to be applied. The bandage may be simple or 

compound ; simple, when it coasista of a single 

> piece (Fig. 16) ; compound, when it is composed 

of two or more pieces, as in the T bandage (Fig. 

24). It may have a single head (Fig. 10), or u 

double head (Fig. 22). 

OenxTul ICalee. — 1, "When the bandage ia 
applied to a limb, esjiecially for oompreaaion, it 
omtnence at the extremity, and proceed upwards. 
IS should be more firmly applied than those sub- 
sequently, in order to compress the superficial veins from below 
upwards. 3, No one turn should be more firm than those below, 
otlierwise the bandage will act as a ligature to the part. 4. When 
the bandage is applied only to a part of the limb, it should not be 
BO tight as to interrupt the venous circulation. 

jlpplira (ion,.— Hippocrates says of the application of the ban- 
dage ; — " It should be done quickly, without pain, with ease, and 
vrith elegance." Take the cyUnder in the palm of the right hand, 
and with the thumb and hngers of the leil, seize the free extremity, 

Kwing the roller out six to ten inchesbetween the thumb andhn- 
afibe right hand, the cylinder unroffi.ngin.^ta'gelm', ^Ucetha 
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external surface upon the iimb, and retaining- it witb fhejirst and 
second fingeta of tlie left hand, pass the cjUnder under the limb, 
and by the aid of the third and fnurth fingera of tlie }e(t hand, 
make a turn or two to Sx the initial extremity of the bandage. 
In continuing the application have hut Uttle of the bandaj;e 
unrolled, keep the cylinder close to the limb, and pass it from 
one hand to the other without reaching with Iho respective hands 
beyond the centre of the limb. The following Bpecial Ibrms of 
bandages require separate consideration; — 

Ciivular. — The turns of this bandage pass nearly horinoutully 
around portions of the limb, of equal diameter, 
one turn overlapping the other at fixed inter- 
vals (Fig. 17). 

SpiraL — Thia bandage ascends a more or less 
conical portion of tlie limb, each ancceeding 
turn partially qverlapping the other. To apply 
the spiral bandage smoothly it is necessary to 
reverse the turns on the more conical parts. 
Tills is done as follows: — At the point where 
the- roller ascends the limb so rapidly as to be 
irregularly applied, nresa the ends of the two 
fore-fingers of the left baud upon the upper 
fourth of the bandage^ and retain it firmly at 
that point; then relaxmg the bandage, turn the 
cylinder held between the fingers of the right Fn^ 

hand, quickly, and completely over, by pro- 
nating the right hand, thus applying the upper surface 
the hinb (Fig. 18). 





Fio. 19. 
The Spica.—Tim bandage « Tiwaei fcota "OQe -s«M!wi*«^ "^ ?^ _ 
taraa tii lie position ot One ^avna oti »n. e.w "'' ■«^™» 
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I on the upper part of the arm and thorax, of the thigh 
and of the thumb. Id applying it to the groin (Fig. 19), 
Etand in front of the patient, 
place the initial extremity on 
his riglit Bide, and earry the cy- 
linder circularly around tbe body 
twice, then carry it downwards 
and around the thigh, passing 
from the ineide ta the outside of 
the limb, then upwards around 
the body, crossing the downward 
turn in the groin. The firet 
turn around the thigh should be 
as tow as its upper fourth, and 
the Buhs«quent turns should as- 
cend regularly untU the requisite 
pressure is attained. The spica 
may be applied to the shoulder. 
F'tjiire-of-Mght. — This bandage is generally applied about the 
1. If et the knee, continue the bandage of the log, ailer it 
laohed the lower border of (he joint, by passing the cylinder 
behind the knee, obhquely acrosia the ham 
to the opposite side of the limb, arouud 
the tliigh, and downwards again obliquely 
across the ham to the point of departure; 
each successive turn should overlap the 
other until the knee is covered, or the 
object attained. If tlie figure-of-eight is 
applied only to the knee (Fig. 20), oom- 
mence with two circular turns around the 
leg just below.the joint, and then carry the 
cylinder obliquely upwards across the ham, 
around the thigh, and ugain dowuwards as 
before described. 

T/ie Spiral "/the Flngtrs. — This is applied 
as follows: — Take a bandage an inch in 
Fid. aa width, and commonoing at the wrist 

make a circular turn, leaving free two or 
ri'c inches at the initial extremity (Fig. 2!) ; then cross the back 
the hand diagonally to the root of the finger to be bandaged; 
sn along the palmar surface of the finger to its tip, where the 
!ral commences, with or without reverses according to the shape 
the finger ; when tbe finger is covered the bandage should pass 
the ^de of the wrist opposite to that where it began, and be tied 
the initial extremity. If it is required to bandage other fingers, 
itead of tying the two extremities, the bandage should pass 
9UDd the wrist and across the back of the hand to the root ol tlie 
fer, and be applied as above described. In this manner all the 
vrataaj be bandaged with a, single roUor. 
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DouhU-hfodfd Band-ige. — This bandage (Fig. 22} mny be applied 
o tbe limbs or the heai In its applictttion take tlie two cyUn- 
ders in Uie hands 
and plating th£ 
oiiWr aurface of the 
central portion upon 
thu anterior part, r,B, sj. 

carry tlie two cylin- 
ders to the back part and exchange, then 
bring them forward (Fig. 23), and reverse, 
if necessary. 

The T Bandagt. — Xhis bandnge con- 
eiats of the aimple bundaga with one 
or tviro pieces added at right angles (Fig, 
24). It is employed it) the diaeaaea of 
the region of the perineum and nniia. 
I It ia applied by carrying the liori^ontal 
jiurtion around the pelvis and firmly 
HOcuring the vertical strips beliind, afler 
bf^itig passed under the perineum and ths 
dreMingB. 

Tht Jieeurrent Bandage, — This ban- 
dage should be five yards long and two 
Fio. «1. incheB wide ; it is applied to the head 

as follows: — The roller ia firat passed 
two or three limes around the head in a line tunning just above 
the eyebrows, the ears, and below the occipital protuberance:,! 
next, at the centre of the forehead, the cylinder is reversed ana. 
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carried directly over the head to the circular turns behind, where 
it is agun reveriicd, and carried back to the forehead, OTerlapping 
the Ibrmer about one-third, as usual; these reverses to be eon- 
tinned until first one and then the other wde of the hsad is 
covered ; and tlio whole is completed by two or three foTO. tajtw^o*, 
turns, as at the cotnmeneeineiiV. I^ib tMwww. »s^s \» 
the fingers of an osaUlanl. 
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Plants of Paris.~-The following description of the method b 
spplicalion of this dreseing is given by Dr. Joinea L. Little, Hoiiae 
Surgeon to the New York Hospital r — The limb is first eliavcn or 
riightly oiled; a piece of old coarse washed maul in is next selueted, 
-r _ „._g j^ jIjjjj when ibldetl about four thicknesseB it ia wide 
^ to enTelop more than half of the circumference of the 
lb, and long enough to extend from a little below the under 
face of tlie knee to about Ave inches below the heel. The 
tolutJon of plaster ia then to be prepared, fine, well dried, white 
plaster should be selected, and, before utiing, a small portion 
■houid be mixed with water in a spoon and allowed " to set," 
with a view of ascertaining the length of time requisite for that 
t is over five minutea, a small quantity of common 
may be dissolved in the water before adding, the plaster. 
le more salt added, the sooner will the plaster "setL" If delay 
addition of a few drops of carpenter's glue or 
. mtnlage will subserve that end. Equal parts of water and 
plaster are the best proportions. The plaster ia sprinkled in the 
water and graduallj mixed with it. The cloth, unfolded, is then 
immersed in the solution and well saturated j It is then to be 
quickly folded aa before arranged, and laid on a fiat surface, such 
a board or a table, and smoothed once or twice with the hand 
order to remove any irregularities of its surface, and then, with 
help of an lusistant, Bppljed to the posterior surlace of the limb, 
portion extending below the heel is turned up on the sole of 
foot, and the ndes folded over the dorsum and a fold made at 
ankle on either aide, and a roller bandage applied pretty firmly 
r all. The limb ia then to he held in a proper position (exten- 
being made, if necessary, by the surgeon), until the pla^iter 
raies hard. The time required in preparing the cloth, mixing 
plaster, and applying the casing to the limb, need not take 
e than fifteen minutes. After the plastar is firm and the 
Ldage removed, there will be a solid plaster of Paris case par- 
ly enveloping the Umb, leaving a portion of its anterior surface 
exposed to view. If any swelling occurs, eva- 
porating lotions can be applied to the exposed 
surface, and we can always easily determine the 
relation of the fractured ends. If necoswiry, aii 
anterior sphnt, made of the same material, can 
be applied, and then both bound together with 
adlieeive plaster, and if de^rable a roller bandage 
over aU. 

The Four-iaSed Bandage, — This consistB of a 
piece of muslin, six or eight inches wide,and a jard 
or more in length, torn at either extremity, to 
within three or four inehea of the centre. It ia appUed to the lower 
jaw as follows: the centre being placed over the chin, tlie upper slips 

[earned back behind the neck and tied, or crossed and passed 
'd tie forehead once or twice, and secured 'b5^ma»S.ftie!4i6. 
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the lower strip is passed directly up to the vertex, where it ia tied, 
or again broug'iit down and tied under the chin (Fig, 2oj. 

Slnrch Bandage.— Taka common starch, a euEEcient qnantity, 
and boil it in water a few miaul«a. In ita appliealioo, 1. Envelop 
the limb with cott«n wadding, bo tliicklj applied as tO' cover all the 
prominencea and fill the cayitiua; 2. Over thia apply a roller well 
saturated with the storeh ; 3. Along the sidea of the limb apply 
pristeboard splinte of proper thickness, soaked in hot water, and 
nieely shaped to the limb ; 4. Repeat the bandage twice, and 
saturate the whole with starch, rubbed in with the hands or a 
brush ; 6. When the atarch ia completely dry, cut out a portion of 
its body, and bring the edges together with atrong tapes, or leather 
straps with buckles. 

STttAPPraa. — Various kinds of plaster are in use, but the commoii 
adhesive strap is generally preferred. It should always be cut in 
the length of the material, to prevent the yielding which takes 
place in the widtii. 

scrapping the Breast. — The straps should be cut sufficiently long 
to pass Irom the opposite shoul- 
der, under the breast, to the 
point of starting, and in widtli 
about two inchea; having the 
jDreaat firmly raised, apply the 
'end of the strnp over the oppo- 
site shoulder, and pass it under 
the breast and axillie, and over 
the back to the place of depart- 
ure, allowing tlie enda to ovei^ 
lap (Fig, 2lj). Each successive 
strap should 'overlap the preced- 
ing towards the nipple, until the pia. h. 
rei]uired comprsssion or support is attained. 

Strapping the 'Jieticle. — The patient ajiould first be placed in a 
recumbent position, tcretieve venous congestion ; then ahavo the 
hwr cleanly from the parts; the strapa beingcut into pieces of one- 
half or two-tliirds of an inch in width, and eight or nine inches 
long, grasp the testicle with the lell hand, and compress it firmly 
to the bottom of the aorotura; now pass one atrip around the 
gland, at its upper part, as tightly as it can be borne ; from tliis as 
a basis commence and pass the straps vertically around the organ, 
overlapping sli^tly, until it is covered. Mr. Curhng gives tlie fol- 
lowing directions : — " The patient being placed in the recumbent 
position, with the testicle raised, is to remain there three or four 
mliniteH, in order to allow the vessels of the gland to beoome as 
empty aa possible. The parts are to be shaved ; and some adhesive 
plaster or chamoia leather must he cut into strips, about tbree- 
qaartora of au incli in width, and eight or nine inchus in length. 
The o[>posil« teaticle and side of U« sMiAato. >»«&% (bosw*.*™^ 
iivm tte diseased one, ao aa to ireivAe'c vW-m.Vi^fWE'e''*^'^'^'^'''''*' 
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Suite tense, tlie EiEt strap ie to be placed circularly f Ji{(. 27) 
le cord, just above tlie I«aticle, as tightly as tlie patieui ean bear 
it. A strip of lint may be placed beneath the 
edge of the plaster to prevent its irritating the 
Bcrotum. The second strap ia to be placed in 
an opposite direction, from behind ibrwarde, 
at the side of the testicle, near the septum. 
The third strap ia to be applied below the 
first, BO Bfi partly to overlap it ; aod the fourth 
in like manner, internal to the Bccond, and so 
on until the Btraps meet, and the whole of the 
testicle is covered and evenly oonipreased." 

I.liil.~The mat«rinl used for dretsing ia for 
the most part lint. It is prepared by scroping 
linen, or by ravelling old linen tliread by 
thread, the Freni;h Cliarpie. It is now found 
in the shops as patail lint, having one Burfaca 
T[R. 11, fleecy. Lint ia arranged into dmerent forms 

for special purposes; — 

Tht Compress is a fold of patent lint or muslin, or it may consist 
of several layers, so gfiaduated as to make a conical body. 

T/ie P/edfitt is a piece of patent lint, shaped to the wound, and 
" " which ointments are applied. 
The H^ni ia a eyiinder of hnt of any desired length, designed to 
introduced between lips of wounda to prevent adhesion, or 
into fistulous pass^es. 

Applications or Water,— The employment of water in sui- 

Egery has been most inteliigently discussed by M. Amussat, in 

'leais on that subject. We condense the general principles 

. application in practice from the translaUou of Frof. Hamil* 

' Water-Dreiaingf. — That these may prove useful, and be exempt 
ftom the inconveniences heretofore urged against them, they must 
fulfil the following indications : — 1. They must permit the pus to 
escape freely as fiist as it is formed, and to be absorbed by the 
dressings. 2. They must be kept constantly moist. 3. Evapora- 
tion must be prevented, lest the part should become chilled, or in 
other words a uniform temperature must be preserved. We have 
accomplished these several indications by a water dressing, formed 
of fourpieces of different tissues regularly superposed, which pieces 
^^— may be called respectively the si/ter (criftfc), the absorbent, the 
^K' hvmeetant, and the inevaporant. 

^H S'Jfer. — The sllter is a tissue perforated with a great number of 
^H lioles, to allow the pus to escape as last as it is formed, and to s^pa- 
^^■liate the wound from the aubalance which absorbs the purulent 
^^BgdCfer. Common tulle, with very open tissue, perfectly answers 
^^^^k iadJcatioD. If tu^e cannot be oblMtted, we ma,'^ MB&\\a«a'^^k 
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' larger and more frequent perforations, or strips of linen arranged 
'va quadrille lorni, with larger spaces tbun are nsunllj lell. 

Absorbent. — laolation of the wound being obtained, the best 
means of absorbiof; the pua as fast as it is formed, are old rags from 
Ijuen or cotton, sufflcientlj' worn ; place a disk of proper size, after 
having- moistened it with tepid water, over the Bifter. This piece 
of dressing has received the name oC abtorbent. 

Humtclalion. — The best humectant, or substance for retaining 
moisture, is punk (ojnadoa), prepared without saltpetre or gun- 
powder. This substance, with very little Tolume, absorbs much 
water, is soft to the touch, and yields its water to the sifter more 
easily than sponge, flannel, lint, or cotton. 

Inivaporant or ImperttixabU 7Tss««.— To prevent the evaporation 
of the liquid as much as possible, the oompreases, wet with water, 
must be covered with an impermeable tissue. Almost any impep- 
meable tissue will answer the purpose, but it is proper io mentioa 
that as in the country the means are not always so abundant, a 
ho^'s bladder soaked in oil does very welL If we desire to prevent 
the evaporation completely, we must not neglect to make thiB 
cover larger than the other portions of the dressing-, otherwise there 
will be along the borders of the dressing a slow evaporation, pro- 
ducing a coldness, especially in winter,' Dressings of the fingers, 
of the great toes, and of the penis, ought to be completely enve- 
Inped in the impermeable tissue bo as to form a sac within which 
the moisture shall be retmned.* A piece of inAstine, caoutchouc, 
or oiled silk, made into a aac, and placed over the member, will 
serve an excellent purpose. An emollient effect being that which 
we wish generally to produce, we ordinarily use in these cases 
soil and tepid water at a temperature of 64* or TT" 'S. The liquid 
acquires soon the temperature of the part, especially if the imper- 
meable tissue completely envelops the dressings; but if it does not, 
evaporation occurs, and a sense of chilliness results. 

The time during which the apphcation is Co be continued with- 
out renewal, must vary according to the effects which we wish to 
obtain, and according to the state of the parts. If the inSumma- 
tion is active, the dressing should be olten renewed, and so also if 
the production of pus is very abundant, la simple cases, however, 
it will be sufficient to change the dressing every four or six hours. 
When we wish to discontinue the water-dressing, it must not be 
done suddenly, but gradually, so as not to incur the hazard of » 
return of eccidenU. We must begin by diminishing the quantity 
of water employed in moistening Ibe dressings, and then Ijttle by 
Lttle make it cease altogether. 

Compared with other modes of dressing, the water-dressing tH 
infinitely superior to cataplasms. We observe that in the great 
majority of cases it possesses all their advantages without their 
inconrenieuces, and as it can be easily maintained without being 
disturbed, it saves much pain lo the paticnU.. 

Jri-igatan. — Irrigation ia Uie vwuIoviq ^-v ol'^Qii'A*. wtt>j«=»* 
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I Amusut gives the following rules : — A sufficiently large vessel, of 
I eina or earthenvrure, is platiod upon bh elevated piece of furniture, 
I near the bed; an elastic syphon, furnished with a stopcock, guidua 
I the water from the reservoir upon the tissues. The part under- 
L going irrigation is quite insulated by the aid of a, gutter, or of 
I impermeable cloth go arranged as that the water does not moisten 
I the neighboring parts, and eacapea freely into a vessel placed near. 
I A compress placed upon the member, serves to disperse the water 
I. uniformly. Ordinarily we adapt to the extremity of the syphon 
I tubes, a strip of lin&n divided into bandalets which serve not only 
I tp direct the liquid, but principally to obviate its dynamic eSect. 
I Onoe mounted, this apparatus works of itself, provided tliat cara 
r is taken to prevent the vessel from Ijecoming empty, so that the 
flow of water may not be intermittent. We ought also to be 
particalar in relation to the cleanliness and especially the tempera- 
ture of the water, which should always be uniform, and not cause 
any disagreeable sensation to the patient. When we wish to 
submit an extensive surface to continued and abundant irrigation, 
we ought to employ an apparatus which discharges its water in 
several streams, rather than one which is furnished with a single 
large conductor. In* fact, when the water fiows in a large stream 
1 it becomes warmer as it passes over the tissues, and the whole 
L surface is not submitted to a uniform temperature. If continued 
I irrigations are to be made in any case with cold or iced water, it 
F wiU be best to commence with tftpid water, and gradually lower 
. the temperature. In pursuance of the principle which we have 
sought to establish, we ought to be exceedingly careful that the 
temperature of the water is not suddenly changed, and especially 
" ' 'a current is not intoirupted, for a severe inflammatory 
n might result When it is thought proper to suspend the 
I water, its temperature should be gradually raised, and we ought 
IS Cloquet advisee, to apply it for only a few hours each day 
withholding it completely. The quantity of water should 
Wibe regulated by the degree of inflammation; that is to say, if it is 
T feeble a continued moisture will suffice; if very intense, on the 
1 contrary, the fluid should be poured upon it very rapidly, inundat- 
f ing, so to speak, the part, especially if the water used has a tem- 
I I>erature of 64° or G8* F. This liquid placed in contact with the 
tissues subtracts morbid caloric, and the more there is developed, 
the more water should be poured on, taking care, however, that 
the temperature is not too much below the standard of health. 
The irrigation ought to be made not only upon the part wounded, 
but also upon a considerable extent of surface about; without this 
rpreoaution, serious accidents may occur, in parts supposed to be 
mU first sound, and when no inflammation is developed at the point 
Kof injurj^ which is submitted to the action of the water. 
K It is difficult to fix the proper duration of irrigations, for it must 
Wdejtead upon the nature of the aJToctioo, the tmnpernment of the 
^iatieai^ the etago, whether acute or cWomc, ot \.\iii ■oiakuA^ 
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Those vrho employ cold or iced water, are in the babit ol 
ing it wlicu the patient complains of a feeling of cold ia the port 
Bubmitted to its action; but we must not be too hasty, for M 
Jo^e tella uB " tbKt under these circumstances he had but too oft^n 
■een the inflammation reproduced iu oil its former intensity ;" and 
%'e have ourselves often Terlfied the justness of this remark. It 
'Viil be advisable, then, not to suspend the application of the 
■water, but graduaJly to rwse its temperature until the patient no 
longer experiences any disagreeable sensation, and not to change 
the treatment until aU chance of inflammation has disappeared. 
When we use tepid water we may continue the irrigation a ranch 
longer time, since the process of reparation of traumatic lesiona 
goes on very regularly under its influence. 

Immersion. — Immersion is the act of plunging the body, or- 

some portion of it, into a liquid; in a woi-d, it is a bath, either 

^nend or local. Thia method of applying water is exceedingly 

Bmiple for lesions of the forearm or hand, and for the leg or foot. 

"''', ia only necessary to place near the patient a vessel containing 

'ater of a mild and agreeable temperature, into which the part 

ay be completely plunged. Care must be taken that the tem- 

irature of tlie hquid does not sensibly vary, and that it is 

mewed sufliciently often to keep it clean. In order to determine 

I variations of temperature of the water, so that it may be 

lewed at the proper moment, we should use a thermometer; 

id for the greater convenience we may adapt two tubes to the 

bath,, the one for the admission and the other for the escape of the 

fluid. As to the position of the part undergoing an immersion, we 

can only say tliat we must otwajs Lave regard to the escape of the 

pus and the return of the Tenons blood. Water at 64° or 08° !F., 

more or less, is generally preferable to cold water. 

The duration of the Immersions must vary much, according to 
the degree, extent, and depth of the inflommationj and it is 
impossible to establish precise ruies; nevertheless, they ought to 
be prolonged sufficiently to insure against a return of the inflam- 
"■"Ylion, and then they should be discontinued gradually, replacing 
\m at (ir«t with water dressings. To avoid the in ' ~ 

lotute confinement of the patient, we may in cer 
isions of the fingers and penia for example, use a 
a caoutchouc bag, filled with wa 
immersed and secured. In the n 
should commence, if possible, with ii 
both, and lermiDate with water-dressings. 

In comparing the three principal modaa, we observe that the 
wattr-dreisiTig, if properly made and often renewed, is generally 
more simple, and more easily applied, than immersion or irrigation ; 
that it has, moreover, the advantage of taking off at each dressing 
the pus and the stratum formed by a miitura oCtW'^'aT'^^swS. ■*»;«-- 
i(er and the substances containeA inftitvioXaT-, 'Ci)«.^«ss^^^ 
*ra thus kept always red, &c. IrrigatvouXftTatiia^Q'NwS^^*" 



bladder or 
which the part may be 
■gical accidents, we 
irrigations, or 
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'WBter-dressing, but more difficult, and Bometitnes even impoGsiUa 
to apply. Immersion ia more powerful than eitlier, more prompt, 
aad in all respects superior whenever it can be proper!; applied. 
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HEemotrhage must be guarded agdnst before, and suppressed 
during and after operationa. 

Prevention. — Htemorrhage ia prevented before operations by con- 
trolling the circiilution in the arterisH leading to the part. This 
may be accorapliahed by ligating the veaaol, aa hereafter described, 
or by pressure by the following means ; — 

Manual Freisiire. — Pressure 
_ may be made in the course of the 

vessel with the fingers. They 
are to be accurately ajiplied, and 
the artery must be compressed 
steadily against a bone (Fig. 28) ; 
if the thumb is used, it must be 
laid flat upon the vessel ; in either 
case the pressure must not be 
relaxed [ if the vessel slips from 
the grasp it should be iuetantly 
compressed again upon the bone 
by the flagera or thumb, but not 
by grasping the limb. The fin- 
gers are best employed in com- 
pression of the brachial, the 
radial, and tlie ulnar arteries; 
the thumb in compressing the 
Tig. 23. abdominal against the vertebrie, 

the external ihac against the 
brim of the pelvis, the femoral against the pubes, or in the upper 
part of the thigh. 

The Key. — A common door key is sometimes used, the ring 
being BO padded as to make a bard mass. It is chiefly used ia com- 
pression of the subclavian above the clavicle. 

3'fte TbumijMt — The tourniquet ia an instrument designed to 
make such pressure over an artery, at some point in its course, as 
to control the circulatioa There are many varieties, which differ 
principally in the extent to which they afect the venous circula- 
tion. In some, as that of Signorini, pressure is made only at two 
points, the intervening part of the leg being free. The old lonmi- 
quetof Petit (Fig. 29), however, has never been surpassed in relia- 
bility. In ite application it is usual to put several turus of a roller 
around the hmb at the point where it is applied, terminating with 
placing the cylinder of the roller over the artery; the tourniquet 
~boa]d now be appUad, but the screw ahoold nol^ie'^Wiei wiet 
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the strap should be buckled tightlj. Mid the acrew gmdually 
turned to the necessarj tight- 

TwUted Bandkerckiff.—li a 
touraiquet ia not at hand, as in 
military practice, and the fmecrs 
cannot be used, a handkerchief 
or cord cast around the limb and 
tied, may be aufficiently twisted 
with a slick to answer the pur- 
pose. In the Frossian service, 
aim pie tourniquets, without a 
pad, andconsistingof only astrap 
and buckle to hold it, as in the 
upper figure (Fig, 31), are sup- 
plied to the troops in great cum- 
bers, and answer an admirable 
"lurpoae. A more complete fonn 

' iu (he same service, ia reprcacntei 
("%. 31). 
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The toiimiquet can be applied only to the femoral and brad^ 
arteries, but m these paeitionB it cannot be aurpassed in effi- 
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Stippragion. — During nn operation hajmorrhnge Js most promptly 
and directly suppressed by Uie fingers of an aaaifltant. They should 
follow the knife, and make firm presaure upon the bleeding points, 
or seiza the vessel, especially if an artery. Various inHtrumentB 
have been invented for this purpose, consisting for the most part 
of amall forceps, like the serrefinea (Fig. 8), One of the moat con- 
venient is the artery clamp of Dr. Stearns, surgeon ia the D. S. 
Army. The following is a description of this ioatrument (Jwi. 
Med. Timts) : — The inatrumont resembles a. slender pair of den- 
tists' forceps, in tlie beak or jaws of which are two snort grooves, 
«# seea in Fig. 33. These m-ooYca are Aeaigned ta hold LitUa 
wrseshoe slmped clampa, of any uoa^enient wiK^i ri' i" t5\%. . 
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34.) The dtunps are made of Hoaealod or passive iron i 
(gauge, 15, 16, or IT). Between the handles of the forceps 
there ia a spring, » s' (Fig. 
32), the action of which 
IS to draw tlie handles 
together, and so prevent 
the el amp from falling 
out of ita place, -without 
the necessity of constant 
pressure on the bandies 
by the hand of the ope- 
rator. The forceps with 
B wire clamp in its jaws 
(Fig. 32) ia ready for 
use ; and may be ap- 
plied instantaneouBly to 
a bleeding vessel By 
simply thrusting the 
points of the clamp 
astride of the open 
mouth of tho artery, and 
ihtn compressing the 
handles of the forceps 
■with a moderate force, 
the artery hecomea 
securely gripped be- 
tween the points of tho 
wire clamp. Then by 1 
expanding the ha " 
of the forceps, the 
clamp (as Ecen in 
34, (7) is left tightly D 
clinging to the ciosed || 
mouth of the artery. 
The annealed iron wire 
used for the clamps, ia 
■wholly devoid of elasti- 
city, and makes whnt 
■would be called in me- 
chanical phrase, a " dead 
pinch" on any substance 
on which it \b comprcsacd. 
use of this sort of wire c'amp t 
■nldering under the blow-pi pt 
resemblance to the "seireru 
■huied wire inHtmraent''. 

To the inside of one of the haMVuoT fttt ^oTce\ftt.*»^» ™-'"«^~;^ 
83), is •dded a contrivar » for Ptnumag !.>* c\»imv, ■«>«?& w^=»^ 
'- is .Jotw.cc, moving on » pV^ov, p, Va\i » »»««^^!****^" 
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Dentists and jewellers make (Sequent 
hold their work togcdier whito 
These clamps, thcrefort, have no 
' or lo LIslon's eluljc 6gurc-S- 
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blunt hOofc ■ 
F be hooked 



one «nd, and a blunt hook, fi, paired with a Bimilar blunt b _ _ 
M the end of the handle, and which, when closed, may be hooked 
within the loop of the clamp, and then by pressure on the thumb- 
incce, t, the two hooks aeparate and I'orce open the clamp, so that 
it loses its hold on the 
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themselves to the use of 
this instrument, by com- 
pressing the clamps on the 
iold of the skin between 
\ the thumb and forefinger 
I of the lelt hand ; or by 
I practising upon a bit of 
" small-Fized rubber tubing; 
or, what is better still, by 
partially clenching the left 
hand, 80 as to form a conical hollow, and then taking the forceps, 
armed with a clamp, in the right hand, pass it down deep into 
the hollow of the )eil, so ae to press strongly against the skin 
over the metacarpal bone of the little finger, and compresa the 
handles of the forceps, until the clamp ia feit to bite or pinch 
pretty amartly ; then, by expanding the handles, the instrument ia 
detached, and the clamp is left, cUnging firmly to a fold of the 

Ealmar skin, as will be seen on opening the hand. Closing the 
and again, the process of removing the clamp may be practised. 
To take off the clamp, unhook the end of the spring at «, and 
separate the handles as widely as they can be ; then that handle 
with the thumb leeer may be passed down into the hollow of tha 
hand, and the blunt books made to enter the loop Of the adhering 
damp, with moderate pressure on the thumb-piece the hooka sepa- 
rate, tlmsforcing open the clamp, so that it can be withdrawn. The 
instruments are of two sizes, the larger for the operating case, and 
a smaller size for the pocket-case. 

Torsion, — Arteries which have their coats lacerated do not bleed. 




^ Sj torsion we desi^ to eflfect this laceratioTi of the coats of 
"is accamplisbed by seining the veaaeV ■w"A\v one 5^1 
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fbroeps, and dragging it down an inch or more; ^itti a second pair 
of forceps it in stparated from tlie surrounding parts; the veasel ia 
then grasped firmlj as high up as possible, tranavereely to its 
diametur, with well grooved sliding forcepSj and with another pair 
its extremity is seized and rotated upon its axis, three to eight 
times, according to i\s size (Fig. 35). It is always necessary to 
hold the artery firmly at a given point above the extremity, other- 
■wiao the coats may not be lacerated. 

Ligature. — The ligature is used to control arterial htemorrhage. 
It is made of ailk, linen, hemp, or it may be metallic, as silver 
■wire. The silk ligature is generally used, aad the beat is that 
known as dentists' silk; tor larger arteries it should be tliree- 
threaded, and so strong as to bear the full force of the fingers in 
tightening the knot, without yielding; hemp and linen make 
excellent hgatures' silver wire has also been used, and the ends cut 
off close, witb gooa results. When the common ligature is applied 
the artery may be hooked up with the tenaculum {Fig. 3G) and drawn 



out from tho ?urfaee of the 




having rounded blades, and a pair of small forceps ^ 

and having a slide or catch by which they can be maintained closed, 

will be found uselii!. Whatever instriiment is used, the artery 




ehould be seized, drawn out. and separated from surrounding tis- 
sues, and the hgature applied. There are two kinds of Jtno(« 
eallod the aurgeoti'a (Fig. 38J, and the reef qt BB.\\w['aVv*pR.'C?' 
39J. The surgeon's knot has the mivon^Age o^ ■noVXcxMtaiw^t' " 
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the second knot Is being tied, but is liable not to be tiglitJjr 
applied when the knot is completed. The reef knot is gene- 
rally to be preferred. It'wilL be noticed that this knot differs 
I'rom the ordioarj knot in this, that botli ends of the ttiread pass 
over or under the respective loop, while in the ordinaiy knot one 
passes over and the 6ther under. To tie the reef knot readily 
observe the following rules: — Holding- the Ugature between the 
thumb and finger of the right hand, throw the end around the for- 
ceps, and seize the bod; of the hgature between the middle and 
ring finger of the left hand, in a prone position, the end being 
grasped between the thumb and index finger; then draw the 
thread in the right hand over the end of the left index finger and 
the extremity of the ligature, and paaa it between the ends of the 
index and middle fingers; now taking the end of the ligature &om 
the grasp of the left index finger and thumb with the right index 
finger and thumb, the knot is completed by drawing out the por- 
tion passed between the left index and middle finger. In tying 
the second knot the action of the hands must bo reversed. Care 
must be taken in tightening the knot, by pressing the hgature firmly 
down upon the parts, not to include tlie IbrcciHi. 

Aevpretsure is a method proposed by Dr. Simpson for aireflting 
hiemorrhage. It consists in passing a long slender needle under 
the artery and into tlie tissues beyond, in such a manner as by 
the elasticity of the needle to exert sufficient pressure to control 
the circulation. It is to be removed after two or throe days, or 
when it is certain that the vessel is closed. 

Cold may be regarded as one of the most powerAil and reliable 
hasmostatics. Where the hemorrhage is considerable ice should be 
used, so protected as to prevent actual contact with the parts. 
Iced water may be allowed to drain upon the part tlirough a 
syphon or a strip of porous cloth. 

Styptia. — Alum, matico, gallic acid, tincture of the sesquichlo- 
ride of iron, nitrate of silver, turpentine, and other similar agents 
are employed for this purpose. But that which is now most relied 
on is the perauiphate of iron, or Monsel's salt, which has the power 
of controlling hiemorrhages by its local application, and by its inter- 
na administration, wtthoat exciting any inflammatory action. It 
Bhould be applied with sponge or lint. The surgeon should never 
be without tnis agent. 

The application of the actual &aitery has been a most rehablo 
means oi' arresting haemorrhage from the earliest time. 



The abstraction of blood is divided into general and local bleeding. 




OenernI Bleedlne. — In general bleeding, blood may be drawn 
"rom tlie roian, when the ojieration is callnd Deh^iKlion ,■ ot firom 
w arteries, when it is known ae arlwiolumjj. 



ome are very blunt, olUers 
) gKXKiriMy uacd when the 
acute when it is deeplj 
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BLOODLETTING. 

Lancets differ aa to tlieir points; 
are very acute- the more obtuse ai 
vessel ia Auperftcial, and the more 
sealed. 

Venkseotion. — Blood may be taken from any of tlie superficial 
veins, but those of the neck, tlie t>end of the arm, and at the ankle, 
are generally selected. The patjent may be seated or recumbent, 
but in general the position should be chosen which most enlarges 
tlie veasela. The operation should commence by stopping the floir 
of blood to the heart by a ligature appUed around the part on the 

Sroxima! side of the point selected' for the operation, Eufficienttj 
nn to close the veins and still leave the arteries nnobfltmcted. 
The veins now become prominent unless the person is very fleshy, 
when the position of the vein must be determined by its oi 
feci. The operation is performed by 
placing the thumb of the left band 
Drmly on the vein (Fig. 40), a little 
to the distal aide, to prevent the ves- 
sel from rolling aside on the attempt to 
pimeture it. The lancet, held between 
the thumb and index finger of the 
right band, the blade at an obtuse 
angle with the hand, ia plunged into 
the vein obliquely to its transverse 
diameter, and the hand being fixed, 
the point of the lancet ia elevated so as 
to cut its way out. 

The success of the operation is deter- 
mined by the flow ; if this should be 
slight, it may be due to too small an 
oritice, which should then be enlarged; 
or to a mass of protruding fat, which 
may be pushed aside. If an increased 
flow is required the patient should be 
directed to grasp repeatedly the staff, 
or the operator may rub the limb from 
the wrist towards the elbow. 

When the proper amount of blood is drawn the band aiiould bo 
removed, and a small compress being placed over the wound, a 
figure-of'-eight bandage is applied;. to prevent ur entering the cir- 
culation in bleeding from the Jugular, preesureon the wound should 
be made before the compress ia removed. 

Venesection ia generally performed either on the eitornal jugu- 
lar, the median baaUic or cephalic, or the interDal Bapbena. 

Extrmal Jugular. — A compress is placed over the vein in the 

suprn-clnvicular fossa, and firmly retained by a bandage nnfsed. 

' over it and under the opposite axilla ; the mies. ^sn^ci di *qs:X>!^ 

hand is placed upon the vein nbo^e, anft. "iia Xvv.ikb-'*'^ '^ '"^ 

upwards and outwards serosa ttie pVaVyaav*. in'saAsa^ 
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Median Basilic and Ofphalie, — The cephalic rein may be selected 
on acuount of its isolation. The basilic is the largest, bill the 
hrschial artery passbg directly under it is in Hanger of being 
■wounded. Tha position of the artery must first be delurminei 
A band ia then passed firmly around the arm, above the elbow, 
and with his band the patient grasps a staff. The operator, stand- 
ing in front of the patient, grasps the arm with tlie left hand, 
placing the thumb on the distended vein, and the lingers on the 
back of the elbow, and holding the lancet in tlie right, opens the 
vessel, 

Jniemal Saphfna. — The foot is lirst placed in a vessel of worm 
'water to distend the veins ; a band is then passed around the 
leg, just above the malleoU ; the thumb being placed on thu 
vein it is opened just above the inner anMe, with an obEque 

AnTERiOTOMT. — The temporal artery ia that on which this opera- 
tion ia practised. It may be opened just OTOr the zygoma, in front 
of the tragus, befbre its division into the anterior .and posterior 
brancbeB. but the anterior branch is generally selected. The posi- 
tion of the artery ia determined by its pulsations ; the skin being 
made tense a straight incision is made with a scalpel, involving a 
part of the calibre of the vessel ; when a sufficient amount of blood 
has been withdrawn the artery should be completely divided, and 
compression made on either side of the inoiaion with small gra- 
duated compresses, firmly retained with a bondage. 

Iioe>l Bleedinx- — The local abstraction of blood is effected by 
leeching, cupping, scarifioation, and punctures. 

Leeching. — Leeches should not be applied to parts liable to infil- 
tration of blood, and discoloration, as the ej'clids, scrotum, prepuce, 
or where a wound would disfigure, as theu' bites aometiioes leave 
Bears, nor over the track of a superhcial vein. They are best 
applied by placing them in a small glasa vessel, and inverting it 
ovur the inflamed part ; blood, or sweetened milk, is often put on 
the skin. A single ieeiJi can take about an ounce of blood. When 
removed, the porta may be fomented to increase the flow; if it ia 
desired to stop the blood the bites may be sprinkled with Hour, 
jtocub, or other absorbent material ; if tlie flow of blood con- 
tinues aatringenta are used, of which the best is the persulphate 
)firon. 
Clipping. — Oupping requires a scnriflcator and cupping-glass. 
J The Bcurifioator ia an instrument containing eight or twelve blades, 
I jnoved by a single spring, and so arianged as to be readily gra- 
gduated as to the depth which they shall penetrate. They cover 
iiul the Email splice of an inch and a half or two inches square, and 
)b&ke eightj twelve, or more parallel outa. The oupping- glass may 
*" "' — lie tin or glass, of the proper size and aiiapo, and applied by 
inff tire sir within by burning a few drops of alwoliol ; or it 
e mi exhausting pump attached to Uie lop ■, qt, 'oaa'i^ , ix 
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mayhftTe an indin-rubber top, whicli requires only to be Hqiieiraed 
to proiluce a vacuum. The latter cups have but laLdy come ir'" 
use, and Xre preferable to any other. 

Scarificiition. — In makiog scarifications, thelaneet, scalpel, or bis- 
toury ^ould be used, and the cuts should be made only partially 
or entirely through the skin, fts may be necessary to promote the 
local abstraction ol'blood. The incisioaa should generally be made 
the entire length of tlia inflamed part, and within an inch of each 
other. The now of blood may be greatly increased by warm 
fomentationa. 

Punet'iring. — Pancturos are made with a, straight sharp-pointed 
biatoury, or a common lancet. The instrument is thmst into the 
inflamed tissues, to a depth varying from an eighth of an inch to 
an inch, cnjefully avoiding vessels and nerves. They should' be 
repeatea until the entire surface is relieved of tension. Warm 
fomentations will incrHose the depleting effect. 
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S^titn. — The seton may consist of a few threads or a full skein 
silk, aotiording to the effects desired; or a piece of tape, 
or, what is now more frequently used, on account of clean- 
liness, a strip of india;-rubber cloth. The instromenta re- 
quired for its introduction are either the seton needle (Fig. ^ 
41) or a straight biatoury, with a probe having an ey 
The skin being pinched up in a fold oorresiponding with tl . 
direction of the muscles of the part, or verticid with the 
body, the seton needle, armed with the seton, is passed 
deeply through the parts, but without involving tendons or 
muscles ; the aeton drawn through should be tied loosely. 

If the bistoury and eyed-probe ore used, the inteffuments 
are first pinched up and transfixed with the bistoury (Fig. 
42); the probe having the seton passed through the eye, 
or attached by a thread (Fig. 43), is then passed through 
the wound, and the seton is tied. The Gubaequent dress- 
ing consist of either a common poultice at once, or a simple 
fold ol' greased lint, and a bandage around the part to be 
exchanged for a poultice when suppuration commences. 

Jaaue. — An issue, being an ulcer produced by the surgeon, '■"■ ■"■ 
may be made with caustics, or with an incision kept open by irri- 
tating applications U> the part. The caustic may be tlie actual cau- 
tery, or Vienna paste, or other powerful eecliaroties. In shapQ 
the iron csutery should have a more or less flattenedsurboe, wbeu 
it is required to produce a superticial slough, or eonical wheP 'X ii 
required to jienetrnle more deeply (Fig. 4-1). If it U wji^JijA. ■*. 
a white heat, and firmly pressed I'^on ** ■^«^- aw^*- ™* "'^'""S 
is formed, althougli not Btvi-rtXy ■p"*^^'*!'^' M»t»-\!'^'"^ **%"**" 
I rafea umid; cold wnttr drcsaSnga ii\au\4 \>ti •.?^'=*- ^"^ 




r fifteen minuteB, when it is removed, and the surface washed 
with diluted vinegar, to counteract its action. Caustic potitssa may 
[Bed in a aimilar manner, tlie parta being circumscribed by a 
e of adhesive piaster, through an opening in which the appli- 
jn is made. Strong sulphuric acid also makes an issue of the 
proper depth, its effect bein^ controlled bj an alkali. The subse- 
quent dressinga are poultices, already described. When 
is made with the knife, the incision must penetrate into the aubcu- 
tftneous cellular tiBsue, and a foreign body, as a pea, or a grain of 
I, is introduced and retained by adhesive straps until suppura- 
tion is established. 

Mixa.-— The moxa is a combustible substance, which is burned 
upon the surface of the body, for the purpose of counter-irritation. 
It may be composed of lint, carded cotton, hemp, agaric, Sec, or the 
lint may be saturated with the nitrate of polassa. Whatever sub- 
B is selected should be firmly rolled into a pyramidal form, 
and held together by tbrenda, or a solution of gum arable; it 
should be an inch or an inch and a half long, and of a diameter at 
e base corresponding with the size of the proposed eschar. The 
is hsM in position with forceps or wire, and is ignited at iha 
,' aa it bums down, any desired degreo - ' ''"" 
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' obttuned from a Eimple redaess to a deep eschar, according to the 
■ ne it is maintnined in contsat with tho skin. The combnEtign 

n be ititenBified wilh the blowpipe. The resulting paia may ba 
nitignted by the application of aqua ammoaia, or cold. The eschar 
which follows the complete combuEtion of the moxa upon the sur- 
face separates under the poultice in about a week. 

Acupuncture. — This is a method of counter-irritation | 
effeutedby paaslngaleuder needles in to the part,and allow- 
ing them to remain from a few rainutea to aaveral hours. | 
The needle should be of steel, from two to four inches in 
length, polished, very sharp-pointed, flexible, and soft 
having a metallic head (Fig. 45). They are inserted 
by making the skin tense with the Icl't hand, and with ^ 
the right irjtroducing the needle, with a rotatory moti , 
to the required depth, aroiding joints and viscera. They 
may saiely penetrate severS inches, and have even 
been introduced into viscera without ill effects. They 
are liable to become oxidized, and on removing them 
pressure should be made upon the adjoining surface, 
while the needle is rotated shghtly. 

Eleelro- and Oolvano-Pundure. — The design of thia 
operation ia to introduce electricity and galvanism to 
deep tissues. The needles used have a small ring (Fig. 
45) to wliioh the wire of the pole of the battery is 
attached. In their appUcation two needles are intro- 
duced, one at either estremlty of the organ, and the 
two are then connected with the poles of the battery. 



TACOINATtOIV. 

The following descriptjon of the various instruments employed 
in vacoinatioa, was drawn up by Dr. Loines, House Physician of 
the Eastern Dispensary, New York, whose familiarity with thia 
practice entitles his adrice to conSdence: 

" The rationale of vactinalion is as follows, viz. Taccine virua 
should be exposed to the absorbent vessels when they are ia 
a proper state for absorption : to produce this state, or to open 
these vessels, that instrument which causes the least irritation, ■ 
and the least flow of blood, is by far the best, as both the How 
of blood and the irritation of the skin are likely to carry off' the 
virus before it can be properly taken up; moreover, that which 
causes the least pain is preferable. 

" The Narrme Bladed Lancet (Fig. 46). — This isnlancet of peeuUar 
construction, somewhat resembling the common exploring needle, i 
narrow, pointed, and sharp, convei on one side of the cattuv^-'jM^. 
of the blade, and plane on the other, 'S\va\\\ft\.T>vnvc'aVw>a.-?]^;^'^|^ 
like the common lancet ia inlroduc\i\^ mi's YhA o'i ^m " " 
tbBorbeate. In employiug dried \ym'ph '\ti Nactwui-'C^s* 
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danger of puncturing too deeply, expose b comparatively lai^e 
abaoi'bent suriaoo. This instrument niitj also be adrantn^ously 
used by tliose who do not posfiyes tlio Syringe Self-Vacduator 
(Fig. 48), to make a valvular incision under tlie Bkiu, into whioli 
a minute piece of scab may be inserted by means of a needle or 
a probe, or by means of what ia better, tlie instrument to be next 
deaeribed. 

" The Syringe Vaixinator (Fig. 47). — This consists of a cylinder 
of metal, throe inches long', with a closely fitting piston, which, 
when pushed its whole length through, it projects an eighth of an 
inch from tlie cylinder itselC By means of this inatrumesnt, a 
small piece of the vacdne scab, or a small quantity of the same 
pulverized or fluid lymph vifith which the cylinder is to be first 
charged, can be pushed into the valvular openings or cuts in ' 
arm, previously made for it. 

" The ^fi'nje Self-Vacciniitor (Pig. 48).— In its uses this instru- 
ment presents a combiaatlon of the two previooa instruments, 
and is sufficiently well explained in the descriptions already given 
of them, and by reference to the accompanying engraving. It is 
apparent that the open side should bo introduced downwurdi;, and 
that the push by which the scab is inserted, should be made very 
suddenly. In the handle of this instrument is a cavltj, to hold 

ccine material, secured by a screw top. 

" The Trident Lancet {Fig. iS). — This lancet is a labor-saving one, 

: introducing vaccine lymph in either a fluid or a dried state, by 

e same process as that described for the Sarrow-BIadcd Lancet 
(Fig. 40). 

" The Vdeeine Scarificator (Fig, 50). — This is another labor-SftVing 
inatrumeut) by the use of which five incisions are simultaneously 
mitde in tlie arm of the patient. It has the advantage of reifuiring 
neither skill nor steadiness of hand in its employment, while il 
makes the most imposing appearance of any instrument used in 
vaccination, in the eyes of the patient, or in those of the witness 
of the operation. Lymph is introduced into the incisions, drawn 
open or pressed apart by the fingers of the operator, in the same 
manner as is explained in describing the Narrow-Blodud Lancet 
(Fig, 46). A skilful person, in using any of these vaccinating 
instruments, need not, generally, oanse aufScient pain to awaken a 
sleeping infant. It is proper to mention in this connexion, that 
the best part of the stirliice of the body for vaccination lies directly 

er the place of the insertion of the deltoid muscle of the lefl arm. 

" The bett kind of Vaceirie^thtbeftmslromffits, and the best model of 
wiing them. — It is self-evident that Quid lymph transferred directly 
from an eighth day vesicle to any kind of indsion made in (' 
arm, is the most oertdn Ia infect. The best instrument to use ... ^ 
iuflh a ease is the Vaccinating Scarificator (Fig. 50). It is a^wussnA. 
that every one knows tliat none of the iss&vsftwveii.'w.V^tii ft«»3i*w^ 
we intended to he dipped \nlo BwiV -^apcrtie, wiis»&\i.^ 
f S/riagti Vucoinator, which >iaa no oviy;™^ c&tc -, uasBMCB 
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tiling is more corrosive to a aharp-edged instrument thaa this mate- 
rial. The Vaccine crust, or acub, cun be beat used by introducing 
» smali piece of it with the Syringe Belf-Vaccinator (Fig. 49). In 
Belecling the part of the scab to be used, choose only a fragment 
of the hard interior pa>'t, aa that is the best and most rehable. 
Fluid lymph, preserved in glass capillary tubes, is beat u»ed by first 
hrenking the tube at the point to which tlie fluid ascended ii> 
charging it, and then drawing the fractured end through or ovei 
the incision made by the Vaccinating ScariGcator (Fig. 50). Tbe 
scab, in a finely powdered form, may be anccessfnUy used by 
dropping a small quantity of it into tbe incisionB made by llie 
instrument just named ; or, if it be previously dissolved in a small 

rmtity of glycerine^ the fluid may be applied to the abHorbeata 
ough similar incisions. Water may also be used instead of 
glycerine as a molstener, with the same mode of use in view. 
Dried lymph, on a pointed quill, is best used by introducing it into 
a valvular cut made by tbe Narrow-Eladed Lancet {Fig. 46J, and 
holding it there a minute or two." 



AN.SSTHETIOB. 

The anassthetica in general use are sulphuric ether and chloro- 

Sidphurk Mker.-—Thli agent is liable to adulteration, by aulphu- 
rous acid, alcohol, volatile oils, and by oxydation; it may be ren- 
dercd purer by agitation with lime water, and afterwards separating 
it by docanting. 

Method af Administration. — The following practical remarks on 
the administration of ether were mode by a Committee appointed 
by the Boston Society for Medical Improvement to investigate 
the alleged dangera from inhalation of ether: — "Ether should 
never be given from any inhaling apparatus. The best medium 
of its administration is a f>ell-ahaped sponge, large enough to cover 
in the nose, mouth, and chin ; but it is difflcuit to find one of suffi- 
cient si^e and close enough in texture, or without such numerous 
apertures at the root as to admit too finely tbo atmospherig air. 
A sponge of this sort, moreover, being as expensive as rare, is 
seldom used outside of hospitals. A stiff towel, properly folded, 
may be substituted, and has the advantaH* of being alwoys at 
hand; as it may be left behind, thi' surgeon does not carry away 
trith him the annoying odor of an impregnated sponge. It is 
desirable that the towe! should be a ntw one, and of pretty good 
e. It ia to be taken just as it comes from the laundry, and not 
folded further than to display it in the dimensions of about ten 
inches by five ; by folding down two of the comers in such a way 
-Ihat they shall lap over each oUier a little, and securing them by 
'~'"'C piuBi a cone will be made which lita the face admirably. 
i^'ck layers of towelling -will bold Buf&oieii\. ft\.\iOT, ani i.** 
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texture will prevent a too free (^lutioit of the aniesthetic hy the 
atmospheric iiir, provided the upcx and eeaqi of tliu coite nrii uare- 
I'ully and tightly closed, either by pins or the Sng^ra. As the cone 
becomes collapsed by saturation, it should liroui time to time be 
opened, and kept in shape by diatending it with the hand. Unless 
these details ore attended to^ und eapecjaliy the closure of the 
apex oi' the coao, the induction of anteathesia will be uncurtain 
and protraeted. In anything so porous as a towel or sponge, tlie 
difficulty is to eiLclude enough air; for while its adequate admission 
to the lungs during etherization ia essential to the hie of tlie 
iiatient, its too Iree entrance not only delays anssthesia, but 
induces a condition of excitement, both mental and pbysicaL The 
importance of excluding the air, as above slated, is a point not 
generally appreciated, but the necessity of it has long been known 
to those most accustomed to the use of ether, as sliown by the 
" chemise" with wliiuli, in hospital practice, a too porous sponge 
is often covered to expedite the etherization of a rebellious patient. 
Ether should be poured lavishly on the towel or sponge, an ounce 
or two at a time, especially at the commencement ol' inhalatiou. 
Although it may be wasted, too much, as far as safety is ooncurned. 
cannot be used. A small quantity poured on hesitatingly and 
timidly, as is sometimes done, has the same effect as a too free 
dilution of the vapor with air, producing simpty intoxication and 
its accompanying excitement without anKsthesia; whereas a 
large amount, tliough the cough and choking eoadation which the 
greater volume of vapor produces may cause the patient to resist 
und struggle, is certain to bring about a satiaiaotory condition of 
insensibility. 

^^ Phenomena of Etherisation. — A strong, riiU-bloodod man is pretty 
Bure to resist the approaches of snaisthesia under any uircumslanccs. 
This may sometimes l>e overcome by warning him beforeliond of 
such a posubiUty, and inducing him to resolve not to struggle ; the 
last impression ou his mind inDuences him even in his stupor. 
The same thing is liable also to happen with almost all paljunts 
just belbre complete anasstliesia takes place, but the ether rarely 
requires to be suspended. Occasionally the respiration becomes 
umbarrassed during the period of excitement, partly from the 
struggle itself, and. partly perhaps from the increased flow of 
saliva, whidi is a conmioa phenomenon of etherization, or fi'om the 
position of the tongue or head of the patient, and a condition 
may sometimes show itself characterized by Uvidity, rigidity, and 
convulsive motions of the extremities. Although alarming to the 
inexperienced, the state is in faut devoid of danger, provided the 
etlier be momentarily sus^iended; this being done, the refusal to 
breathe soon gives place to a long-drawn iuspiraUon, and in most 
instances complete insensibility immediately ensues. In such a 
ease it ia Interesting to observe how reodilj tlvi ■Bjasro.'voSiAfc,*™^ 
how complete is the muscuViLt te\a.s,a\.TO'a"«\wNv •vsJ^O'"* '^^^ 
respiMtion of ail unnusted wiv^i tlii«t. \'\' ^^"^^ sjoiotiass™ 
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Jftome in mind, tJaat when there is muscular rigidity with lividi^, 
Kl^e suspeaHion of etht:rization will trnDsibrm tliia into the relaxav 
Itioa or nncesthesia. Persons of inCemperali! habita succumb to 
■ ether slowly, and with greater reluctance and more opposition than 
persons unused to intoxication. The pulse should be watched by 
ft competent parson from the outset, and its failure, either in 
Btrengta or Irequcncy, lead to more cautious use of the ether. It 
must, however, be remembored, that in experunents witli wues- 
I tbetics upon animals, the heart has been found to be the vUimum 
meritm; the respiratory movemeata, therefore, should not be fbr- 
gotten or neglected, but nny slowness or irregularity iu the per- 
3 should at once reeeive attention. Ether is not to be 
K-Withheld from a patient to he operated on, even in a state of co!- 
I Iftpse after severe accident, but g-reat caution is demanded in its 
Il'UAS, with pntientE who are near death from chronic and exhausting 
I disease, and who require operations. The best test of complete 
I etlieriiiation is the snoring of the patient; and no operation, unless 
r#l>glit, should be undertaken until tliis symptom presents itaelt 
fS^he relaxation of the muscles of the extremities may occur with- 
^Out insensibility. The important distinctiou between moiing and 
' ' 's, however, to be borne in mind. Whilst the former is 
inly by the relaxation of the muscles of the palate, the latter 
LvisGs from spasm of the vocal cords and partial closure of the 
brima glottidis, and thus becomes the immediate forerunner of tlia 
train of symptoms already referred to as indicative of partial 
asphyxia. Stertorous respiration demands, therelbro, a brief sus- 
pension of inhalation ; one or two inspirations of fresh air will, as 
already mentioned, lumoat instantly dispel the symptom. Ether 
may be administered to persons of all ages, from the new-bom 
. inlant to the octogenarian. There is, however, a condition' prone to 
LtDonifost itself with children, especially those who are weak, 
ptrumous, or overgrown, which is due to its cumulative properties.' 
Mi% mliy show itself alter almost any degree of etliorization, and is 
CijhftraotsriEed by a feeble pulse and slow respiration, not passing 
mtiS wtth the readiness usually marking the phennnienit of etherina- 
Bition. With young persons a cautious inhalation of five minutes 
rvilt otl«n induce an aniestbcsia of half itn hour, an efi'ect wholly 
MIHlt of proportion to what the same amount of ether would 

SoducQ in an aduEth This state is not a dangerous one, and only 
uulres time to dissipate its symptoms. Coinpresaon of the cheat 
I'^ll expel the fumes of ether being ehminated from the pulmonary 
mr&ce, and permit the entrance of a fresh supply of oxygeu to 
Aimulate the circulation. The inhalation should tlierefore be sus> 
Kwniiod at short intervals with cliildren, and but little ether given 
it a time." 
Qhlin-ofarm. — Chloroform may be adulterated with alcohol, oils, 
^aad ether. Alcohol can he added without being detected by the 
meS, but may be deiectod by dropping the chloroform into water, 
'^"- it a^uiuoe a milky oppearanoa, Oils are detoi^i^i^ tWoft^ 
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Balphurio aoid, which gives a ycllowiah or redvlish brown color ; 
the presence of ether is detected by its readily burning when 
exposed to a f!»mo. Pure chloroform may be tiiua tested: — When 
drgpped on the hand it evaporatOB without leaving tlie least smell 
or muisture behind; it is tree Iroin eolor or opacity; it does not 
redden or bleach litmns paper; it does not become opaque when 
dropped into water ; it does not coagulate the white of egg. 

Administi'aiuKi. — In the administration of chloroform great care 
must be eserciaed. The following Judioioua rules by Pro£ Gross 
(System of Siirgtri/) cannot be too carefully followed : — 

" IsL During etherization the patient may sit up with impunity, 
but this is not the case daring the inhalation of chloroform, owing, 
apporeutiy, to the greater relaxation of the muscles, and conse- 
quently, to the greater dlMcultj in miuntaining the circulation of 
the brain through the influence of the heart's action. Not only 
^ould the body be recumbent, but care should be taken to depress 
tile head and ahoulders, bringing Ibam nearly to a level with the 

"2d. An empty state of the Etomach is Jewrable for two reasons; 
first, because it chloroform be given soon after a hearty meal it 
will be ahnost certain to induce vomiting; and, secondly, because 
a crowded condition of the organ interferes materiaJiy with the 
movements of the diaphragm. Pood must not be taken for at least 
four hours before the exhibition ; but, on the other hand, the inter- 
val should not be too protracted, lest serious exhaustion result fbom 
iSe want of the neeessary stimulus. 

"3d. Care must be taken, before the inhalation is commenced, that 
the patient's clothes are sufficiently loose to prevent constriction 
of tiie chest and abdomen. Any compression {him tliis source 
would neeeaaarity impt^de the action of the diaphragm, and might 
thus become a cause of mischief 

" 4th. The importance of having an abundance of atmoapherio 
BJr during ihe inhalation of an article so potent as clibroform, ia 
Beh^videat; in etberiaation this is of comparatively little conse- 
quence, but in the i>xliihition of chloroform for surgical and obste- 
trical purposeij, it is absolutely indispensable to Ibe safety of the 
patient. 

"5th. The inhalation must be effected graduBlly, not hurriedly, 
time being allowed to the system to accommodate itself to the 
influence of the remedy, thus avoiding the shock which might 
otherwise result to the heart and brain. Fromsix to eieht minutes 
should usually be spent in producing the full effects of the ane»- 

" When the patient is very feeble, or pole and timid, it wiQ be 
odvisftble to give him, immediately before the operation, from half 
an ounce to an ounce of brandy; and the dose may afterwards be 
rupi'iitcd, if the effect is obliged to be mainlw.u«A.fc« ^Ki-awi 
length of time. BnQicienl conwivouaawa \«:Bi^ "^^^"A^*^. ^?'' 
performance of degliililion, 'E\»i \>m«. moi^ *>^ nftso-w 
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imlorofbrm is to pour the fluid upon a, napkin or baadkerohic^ 
previously folded into a kind of uup-isliuped hollow, and held 
lecurelj m the hand. Or, instead of this, a amall, hollow sponge 
may be used. As to the various inhalers thai have been devised 
for the jjurpose, tbcj are all objectionable ou account of tlieir 
incDiiTenience and the difficulty of obtaining a auQiciency of atmo- 
apherio air. The patiunt having takec liia place upon the table, 
and emptied his lungs by a deep and protracted expiration, the 
napkin, impregnated with a drachm of chloroform, is held over the 
mouth and nose, at a distance of about two Inches, being gradually 
brought nearer and nearer uatil it is within half an inch, beyond 
whieh it should not he carried, the cheat being at the same time 
regularly and poweriiiUy distended. On no account should the 
liquid be permitted t« come in contact with the surface, as it 
might thus cause vesication. All unnecessary converaaliun is 
avoided, lest the attcntiou of the patient should thereby be unduly 
distracted. The as^Elant having charge of the administration 
gives it his earnest and undivided care; wetting the napkin irom 
time to time with the fluid, and seeing that the patient gets an 
abundance of air, bis vigilance increasing as the eficcts of the medi- 
! become more and more apparent As soon as the sensibdity 
I ia completely abolished, the operation is commenced, a return to 
¥ Donsciousneee being prevented by holding the napkin, wet with a 
nail quantity of the vapor, occasionally before the nose ; and thus 
le impression ia maintained, steadily and cautiously, not onl^ until 
the knife has fully accomplished its object, but until the principal 
arteries have been secured, aqd, in some cases, even uutil th^ 
dressings have been applied. 

" As soon as the inhalation has been fairly entered upon, one of 
^e attendants should sedulously watch the eLat« of the pulse, of 
the respiration, and of the countenance. Any sudden failure in. any 
one of these should at once create alarm, and induce a Buspenaon 
of the operation, or provision for the admission of a greater quan- 
tity of atmospheric air. I do not deem it necessary that a hnger 
should be constantly kept upon the pulse; fbrthe color of the face 
and the nature of the breathing will always sufficiently indicate 
the effects which the anesthetic is exerting upon the system, and 
thus afford abundant opportunity lor preventing any unpleasant 



" The guantiti/ of chloroform required during an operation, and 
the time during which its effects may be safely maintained, must, 
of course, vary according to the exigencies of each particular 
case. In general, from h^ an ounce to an ounce may be regarded 
as a fair average, but very frequently it takes three or even five 
times that amount, depending upon the severity and duration of 
the operation, and the susceptibility of the individual. In soma 
instances almost an incredibly small portion answers tlie purpose. 
''bilOren uaaallf roquij'e comparatively little ; and it is well known 
-■' Jen ani, as agouerul rule, moresuace^titiVeto'A 
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I than men. Fersans exhausted by bicmorrhage are very easl^ 
affected by it, owing to the rapidity of iia abaorption, and hence it 
should always be administered to them with unnsua! care." 

Dr. Simpson has advised tbaC clilorororm be giyen by layiiig a 
handkerchief over the face, and letting the chloroform f^U on it 
drop by drop. 

Semseiiatton. — The towel or inhaler being removed, the pstient'B 
tongue should be drawn Jbrward with forceps or a tenaculum, 
£reeQ air admitted from the door or windows, or induced by a fan, 
and artificial respiration inatituted. Stimulating applications to 
the surlace, cold douche tA the head, and stimulating injecldons 
may be added. The main reliance is on artiSeial reapiratioo, and 
tMa is best kept up by Marshall Hall's method as follows : " Turn 
the body gently, and completely, on Ihe side and a little bKi/and, and 
then on the face, alternately ; repeating these measures deliberately, 
efficiently, and perseveringly, Sfleen times in a minute, tmly 

Eivhen the patient reposes on the thorax:, this cavity is comprested 
y the weight of the body, and (trpiration takes place ; when he 
is turned on the side, this pressure is removed and inspiration 
oocure]. When the prone position is resumed, make equable but 
efficient pressure alowff the spine; removing it immediately before 
rotation on the aide [the first, measure augments the expiration, 
the second commences inspiration]." As soon as the patient can 
swallow, give brandy and ammonia. Efforts at resuscitation 
' should not cease until death is evident. 

A method of producing artifieia! respiration has been introduced 
by Dr. Sylvester ; it conatsta in laying the patient on his bacl^ 
drawing the tongue fotwurd, then carrying- the arms alowiy 
upwards over the head, thus elevating the ribs by means of the 
pectoral muscles, and inducing respiration ; the arms are then 
brought down to the side of the cheat and slightly compressed 
against it ; these movements arc to be repeated slowly as by the 
other method. 

If a galvanic battery is at hand it should be resorted to among 
Other poaaiblfi means of restoring animation. 
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IVOCNDS OF ARXKBIEa. 



Arteries may he contused, laceritted, punctured, &nd incised. 
OontuKd Woiinds.^Aa artery may, -without any apparent lesion 
poTila coata, be so contusGd aa to lead to its permanent contraction; 
Lthis injury is liable, in (lonnexion witli concurrent injuries, to ter- 
Ktninato in gangrene. Sloughing of tJie coats may occur. 

Lacerated Waunils. — Lacerated wounds of arteries are met with 
Jnder the following forma: — 1. The internal conta of an artery maj 
be ruptured without a lesion of the external ooat ; 2. The ester- 
Qal coats may be lacerated without a lesion of the interns] aoat; 
3. All the coats may be torn through. The two first accidents, to 
arteriea may lead to the following results: — 1. To the obliteration 
of the vobsbI in the same manner na wban tbe ligature is applied ; 

2. Severe hjemorrhage from the sloughing of the remaining coat; 

3. To an aneuriamal tumor formed by tbe gradual yielding of the 
remaining coat; 4. To immeiJiute obliteration of the artery and 
gangrene of the limb. The third lesion, or rupture of all tbe coats, 

»ia liable to be followed by gangrene, OBpocially when the accompa- 
pying vein is also involved; biemorrhage seldom occurs. 
Punctured IVban (fa.— Arteries may bo penetrated by large or 
■mail inatrumenta ; when the instrument is very small, ua a noodle, 
^e wound may heal without any htemorrhage or other symptom; 
tf the instrument is larger, hemorrhage may be immediat^j, or the 
■elasticity of the coata may close the wound temporarily, and sub- 
aequent ulceration reopen it, resulting in free bleedin™. 
Inrised WoTmtlt.^Tha incised wound may partially or wholly 
divide the vessel; it may be transverse, ublique. or longitudinal to 
the axis of the vessel. Wtien tbe veesel is completely divided it 
is much less liable to continued and repeated liiemorr}iiige than 
when partly divided, as it is capable of contraction and retraction, 
which favors the formation of a clot. Partial division of an artery 
s, transverse or oblique wound is constantly liable to hiemor- 
le; if the clot forms externally, which is alwaya the case, it is 
idtly displaced and tbe bleeding is renewed. Longitudinal 
Kwauads are capable of spontaneous cure. 

7)reatment. — The following general and speeial rules in the treat- 
BJeot of wounded arteries, are principally from Mr. Guthrie; slight 
BiodificatioDs have been made : — 

. ffeaeral Jiales. — ]. If the wounded artery is in an extremity, 
V Iixnjonboge may be teniporarily conUofted, ei(,VwM Vi-j ?,Uci'n^\i 
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flexing, or by very forcibly estcnding the Urab (in the former case 
tha artery is compressed at the bend of the limb, and in the latter 
compreaaion is mado in its course by the muscles and the fiiscite). 

2. In general, no operation ought to be performed on a 'wounded 
artery unless it bleed. 

3. No operation ia to be done for a wounded artery in the first 
instance but at the epob injured, unless such operation net only 
appears to be, but is, impracticable. 

4. If the artery is small, like the temporal, the practice to be 
pur-sued ia to divide the veaael, when it will be enabled to retr ' 
and contraat; and the bleeding will in general permnnentlj ee: 
under prcBsure, especially when it can be applied against the bone. 

5. If the artery is of a larger class, and continues to bleed, it 
should be BuEBciently exposed by enlarging the wound; a ligatur 
should be applied above and below the opening in the vesse 
which may or may not be divided between them at the pleasur 
of the surgeon. 

• 6. When the external ■wound closes under pressure, and blood ia 
extraVRSBted in such quantity under the fascia, and between the 
muscular structures, as is notlikely to be removed by absorptioi 
under general pressure, the wounded artery should by incision b 
laid bare and be secured in a aimOar manner, even at the expense 
of any muscular fibre wiiich may intervene. 

T. When an aneuriamal tumor forms tome time alter such an 
nccident, in the upper part of the forearm in particular, the appU- 
catioii of a ligature on the brachial artery ia admissible on the 
Hunterian principle, 

8. WHenever tlio main artery of a limb ia injured by a musket- 
ball, mortification of the extremity will frequently be the result, 
partjcularly if it be the femoral artery; it will be gf certain occur- 
rence if both artery and vein are injured, olthough they may not 
be either torn or divided. Immediate amputation at the seat of 
injury is not advised. Wait with the hope that the mortiBcation 
will not extend, providud there are no constitutional symptoma ; 
but, if they should present themselves, or the diacoloratlon of the 
skin should appear to spread, amputation should be performed 
fortliwitb, immediately below the knee, A wound of the axtUarj 
artery rarely leads to mortification of tJie fingers or hand. If it 
eliould do so, the principle of treatment should be siroilar. 

n. In all cases of punctured wounds, when pressure can 
elFectunlly made, and espeeially digaluet a bono, it should be tried 
by graduated compression over the part injured, in the eouraa " 
the artery above and below the wound; if in an extremity, o' 
the whole limh generally, the motions of which ehould be eUectu- 
ally prevented, and absolute rest must be enjoined, if the artery 
ia of any importaoco. This shoidd be continued for two, three, 
or more weeks, according to t!ie nature of the \ni«.t^, 

10. In every case of wounAui — no\. awiw wtoA— «k^»^ '■^ "^^ 
aeuk, oats ligature shouU be ap^Vicd ti\io-*«, wA «na»JAtx"w&a« ■« 
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i^ening in the injured yeeaei, and not one alone on 
tronk, even if that should be the part injured. 

11. When an artery lying aupcrficially upon one aide of a limb 
ia wounded by on instrument penetrating from the opposite »ide, 
Mr. South advisBB to cut directly upon the nrWry on tlie uninjured 
side, and apply the ligatures. 

SpKtal Rides, — 1. When the internal carotid is wounded through 
the mouth, Mr. Outhrie advises that a Ugature be placed above 
and below the opening made into it ; the rule which generally 
obtains among surgeons is to apply a ligature to the common 
carotid. 

2. When any one of the branches ofthe external carotid has been 
wounded, it ought to be tied at both ends, at the part wounded ; 
if the surgeon cannot do this, and the hiemorrhage demand it, the 
tnmk of the external carotid is the vessel on which the ligature 
should be placed, not that of the common carotid. 

3. The internal carotid artery, when wounded near the bifurca- 
tion of the common carotid, is to be secured by two ligatures. 

i. A ligature may be placed on the internal or extepial carotid, 
dose to the bifurcation, with safety; but if the wound of either 
TSBsel should encroach on the bifurcation, one ligature should be 
applied on the common trunk, and another above the part 
wounded ; but as neither of these would co'ntrol the collateral 
circulation through the untjyMiW vessel, whichever of the two it 
might be, a third ligature should be placed on it above the bifurcation. 

5. The error of placing a ligature on the subclavian artery above 
Uie clavicle, for a wound of the axillary below it, should never be 
oommitted. « 

6. Punctured wounds of the arteries of the arm and forearm 
ought to be treated by pressure applied especially to the part 
injured, and to the hmb generally; hut when the bleeding cannot 
be restrained in this manner, a ligature should be applied above 
and helow the part injured, whether the artery he radial, ulnar, or 



T. When the ulnar artery is wounded in the hand, which is 
oomparatively a superficial vessel, two ligatures should he placed 
upon it ; when the opening ia small, pressure may be tried. 

8. When the radial artery is wounded in the hand, in which 
mtuation it ia deep seated, and the bleeding end or ends of the 
artery can be seen, a, ligature should be placed on each. If this 
cannot be done, seareh should be* made by incisions through the 
fascia, as extensively as the situation of the tendons and nerves in 
the hand will permit. The bleeding point should be fully exposed, 
all coBgula removed, and a piece of Tint, rolled light and hard, of a 
size only sufficient to cover the bleeding point, ^ould be lud upon 
it; a second and larger hard piece should then be placed over it, 
and so on, until the cooipresaes rise so much above the level of the 
^iiad as to allow the pressure to be continued and retained on 
"'e proper spot, witiiout including the neigUaonog pra\a-, a. Y'eea 
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FoPfinen, kept constanllj wet and cold, ahouldlie applied oyet the 
f Bides of Ihe wound, wliicli should not be closed, so as to allow of 
I any blood bein^ freely evacuated. 

I 9, The anterior tibial artery is to be tied at tliot part of its course 

I at which it may be wounded. A case has been supposed, iu which 

P a knife, a sword, or other narrow instrument, having penetrated 

i the upper part of tie leg, haa wounded the anterior tibial artery 

I just ailer it has been given off irom the posterior tibial, behind the 

I interosseous space or ligament. The bleeding ia free, and from the 

I wound in the front of the leg, although the artery cannot be 

secured, from tlie narrowness of the space between the tibia 

md fibula, behind which space it ia situated. This very peculiar 

I injury, which may, however, occur at any time, cannot be known 

until an inciwon hna been made on the fore part of the leg, and 

i the bleeding poiut seen so deep between the bones as not to admit 

' of two ligatures being placed on the artery above and below it. 

In such B case, an incision is to he made through the calf of the 

leg, when the artery can bo secured without dllKoulty. 

10. The posterior tibia!, or the peroneal artery, or both, if 
wounded at the same tiiuo, are to be tied through a free incision 
in the calC 

11. The popliteal artery is never to be secured by ligature, unless 
wounded and bleeding. 

12. An instrument penetrating the thigh two inches below Pon- 
part's ligament, and wounding the nuperBcial femoral artery, wiil 
necessitate the application oi two ligatures, one above and the 
other below the wound in the vesael ; but as the profunda under 
ordinary circumstances is given ofi" posteriorly at this spot, it ia 

Eossible the upper ligature may be placed on the main artery a 
ttle above the bifurcation. The result might, and would probably 
\ be, on some sudden movement of the patient, a recurrence of the 
' hemorrhage by regurgitation from the profunda into the main 
' trunk below the hgature; and thus through the wound in the 
L wiery, the lower ligature assisting by the obstacle it offers to the 
passage of blood through it. In such a cose, the wound should be 
reopenetL and the profunda sought for and tied. 

13. Wben a wound of the femoral artery or its branches occurs, 
' and the bleeding cannot be retrained by a moderate but regulated 

compression on the trunk of the vessel, and perhaps on the injured 
part, recourse should be had to an operation, hy which both enda 
of the wounded artery may be secured by lipalure ; and the imprae- 
tkability of doing this should be ascertained only by tie failure of 
the attempt. If the lower end of the artery cannot be found at 
the time, the upper only having bled, a gentle compression main- 
tained upon the track of the lower may prevent mischief; but if 
dark-colored blood should flow from the wound, which may bo 
eipected to come from the lower e-nd o^ \,\««.x\iri^,MAi'aoxisi«*- 
, aiaa does not suffice tjxsupptBBB 'ii'i.\i»»,QwV»^,*»«"'^«^^'*>'?™ 
if the vesSe] muet beoapoaed, aiiiwjoMei-sKwt'V^"*^*^'^^''*™' *' 
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34. Wounds of the eciatic and internal iliac should be treated fcy 
t ligature applied to both cut extremities, and not to Uic a ' 
ti their origin. 

EilG&TVBB OP ABTBBtES. 

. The object sought in the lipation of an artery ia the perraanent 
obstruction of the currant ofbiooii by tlie obliteration ol ■'- — ''■■ 
'To effect thia object the intcrniJ coata of the yesael shoi 
tured by the ligature; the process of obliteration then 
- ithe organization of the clot in the vessel witb the " 
>uplured tunics. 

inairnmentB,^ — The instruments immediately required are a 
flcalpel, forceps, aneurismal needle, ligature, director, and spatulae. 
The S':alpel.- — The common scalpel answers the best purpose in 
Lis operation. Its blunt, rounded edge, is best adopted to the dia- 
, B^etion, and the broad extremity of the handle can be used to 
Advantage in separating layers of foscia, and parts where the cutting 
edge is not desirable. 

The Forcept, — The common dissecting forceps should be selected 
-fbr the dissection ; they should have accurately htting teeth, and 
iiot be liable to open at tlie extremity when firmly closed; a pair 
of small forceps may also be required. 

Tht NcrdU.—'Zhs common aneurism needle 
is a curved blunt instmment, with an eye 
near the extremity, and firmly fixed in a han- 
dle (Fig. 61). When used, the extremity is 
gently msinuated under the vessel, and as it 
. appears upon the opposite side, the loop of the 
ligature is seized with the forceps, or a hook, 
and one end being drawn tlu'ough, it is held 
as the instrument is withdrawn, carrying the 
other end, and thus leaving the ligature under 
the vessel. Of the different needles invented 
for this operation, that known as the " Ame- 
rican needle," of Dr. Mott, is, perhaps, the 
most oonvement, and ia especially well adapted 
to those caaes where the artery lies very 
deeply. It consists of the handle and hook 
(Fig. 63), and the blunt needle with two eyes 
(Fig. 52). The needle ia fitted to the shall 
(Fig. 63) by a screw. When used, the ligature 
ia first mserted into the second eye; the nee- 
dle ia then passed under the artery, and as 
the extremity emerges upon the opposite side, 
the blunt hook ia inserted ifco the eye, and 
the needle is thus held until the handle is 
. , .-; pjiflcrewsdj *vbNi il.iB.dSBWJV foJtKv^.'tv'wW.^ 
t ligature. I'ZC'Si Jttaejipiia;ipccspary ^ij^fcH^ oAtt \M&Mwa 
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with the artery, when the diArp-pointed n(«dle (Fig. 52) alifiuM 
bb used. 

The iWrdftor.— The direclor ia used i 
. Oie dissection to raise the fascia belong it 
division; it is sometiinea passed undur th 
* artery as a guide to the needle. 

Spabilai. — Tn-o Bpatulaa nre often re 
q^iiired, with which assistants sepuml*? Uio 
Bides of the wound, and expose the dei^p- | 
seated parts ; pieces of flexible metal o 
wood may he used. 

The Ligature. — Tlie ligature is gcne- 
FiQ. lia, rally of the Btrongest dentists' silk, or of H 
Bilvcrwire; ita Bize proportionat* to the E 
ate of the yesse!. In general a large ligature irritnlea 
more than a scnal! one, aud is longer in separating. ** 

ArranKem«nla, — The patient is placed upon n firm bed, 
or on atable, andthcaesistant administers tiioantesthetic; 
the Burgeon takes his position generally on the outside of the ■ 

limb which is the aeat of the operation ; a second aasiutant " - 
takesaposition where he can cornniand the artery above if 
by any accident it is wounded, or if tlie artery yields under 
the tightened ligature ; a third uses the sponges; and » 
fourth separatcH the wound with the spntulas. 

Poiition of t!ie AHery. — Tiie precise loc-ntion of tho 
artery is determined, 1. By its pulsntions: 2, By given 
anatomical points in the vicinity. To reiiiler thu r<rniiur 
distinct, the limb should be placed in a poiiltirrn favorablo ' 
to arti^rinl circulation; to render miisclrs SDd tendons fio, h 
most distinct the limb ahould bu foroihlv oiUindud at 
tho commencement of the operation. When tho diucellon bai 
proceeded so far as to reach the vicinity of the aripryj the opera- 
tor is aided in detecting its position by flexing tho Imtb no »• to 
relax the mi»cles and tissues. 

PontUm o/ Saperficial Veim. — It is important, Iwfore tha llnl 
incisjon is made, to guard against wounding Nuporllcisl T«ina, 
Their position is readily defined by compressing the part* aboYS 
the point of the proposed operation. 

OperBitre ProcfidBrs. — Tlie operation iiivolirs iirvcral conso- 
eutiTe steps: — 

htciiaon. — When tho finrt inoiidon is alwut lo lie madn, the ikin 
Bliould be rendnre'l teiue by the tliunib tod f)ng<-n of ifao Vlt 
hand applied «d either aide of tija rmvel, or Ibu fingitn appHi-il 
at the extremil^ t/t the propoaed InriMon, paralli;! to ita (Mwt«A\ *& 
Uto firt* toplliod ia choaeti, cwi TOM* \«iW»»«vw^ «>■(«*•»«»* 
tnclitm an aae irido than on th« oOkct ■, VW »w-AmA mwft*A ^^^ 
Where the tkia ia uturaUy leuae M»a\«\*i^'*.^»****'^ 
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I ury. Tlie scnlpel should be held in the second or third position 
I (Figs, 4, 5), BDd the inciaion should be made directly over and gene- 
rally parallel to the artery, through the skin only if the artery is 
superficial, but also through the cellular tissues if it is deep, ita 
length varying with the depth of the vessel and the flei^iinesa oi 
the subject. The incision is sometimes made in the direction of 
the librea of the muscle covering the artery, as where the great 
pectoral OTerliea the axillary; at other times it should be curved, 
BO QH to raise a. flap. The length ol' the incision cannot be pre- 
scribed, but it should always be ample. 

DisaectJon d^ Mucim and Muacles. — The fasCito are carefully 
pinched up with the Ibrceps (Pig. 54), and being opened with the 
Bcalpel applied horizontally, are incised freely 
OD a director introduced beneath them. In dis- 
secting among musculai structures it is import- 
ant to enter the muscular interstices, and not 
wound the substance. These inter-muscular 
spaces are marked by deposits of fat, eepeciatly 
towards the terminal extremity of the muscles, 
and hence we should commence the separation 
of muscles as nearly as possible at their terminal 
estremity. If there is doubt as to the line of 
separation, a puncture with the bistoury will dis- 
close adipose or muscalar tissue, according to the 
nature of the underlying structure. If the dis- 
section is made through the body of the muscle, 
the fibres separate more readily in an inverse 
direction, viz, from their origin to their attach- 
ments. The muscles may be separated with the 
handle of the scalpel or the finger nail 

Isolation of the Art^. — The larger arteriea 
have firm sheaths, which require to be opened 
' J dissection ; the smaller vessels have but slight 
, and are readily exposed with the point of a 
a neodle. The true sheath of the artery is 
^ned by pindiing up a small portion with the forceps, and nick- 
. ig it slightly with the scalpel, held as bpfore noticed (Figs. 4, 6); 
}hto the opening thus made, the end of a director or the aneurism 
needle is gently insinuated, and by shglit movements of ite point, 
first upon one side and then upon the other, the sheath is separated 
completely around the vessel, to an extent euffleient to allow sim- 
ply the passage of the ligature ; as the extremity of the instrument 
emerges on tlie opposite side, the finger of the lefl hand, or the 
thumb and forefinger pteBsed together, should steady its point as 
it penetrates the last of the investing sheath. 

Pattagt of the Ligature. — If the artery is small and very Buper- 

' ifll a director may be piissed under, and along its groove a blunt 

*ffa oarrying the Ugatiire. If more deeply BUuated,Vne coiranoo. 

■"' ""s (Fig, olj, or the American neeille (^vg.B.Hl.'J'Si, 
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■hould bo u«c<L In tho ieoTation of the artery the a 
die is often used, aud the operation is then completed by draw 
iDg one end of the liga- 
ture out upon the oppoaite 
aide (Fig. 65). The nee- 
dle should be pnaaed from 
the veins; no lorce should 
beused,leatthe instrument , 
penetrate the coats of the 

sifing the LigaCme.— The 
hgftture should be placed 
at right angles with the 
long axis of a vessel, and 
the reef-knot {Fig. 39) 
tied, unless there are spe- 
cial reasons for adopting 
the aurgeon'a knot (Fig. 

38), The first knot ia I'o. i«. 

lightened around the ves- 

sele firmly, on either aide of the ligature, near the artery, with 
the index fingers carried to tho bottom of the wound (Fig. 
56). The degree of constriction varies with the size of the arte- 
ries, but it should always be 
sufficient to rupture the in- 
ternal coats, the sensation of 
which is commun ca ed to 
the finge s. In iy ng tho 
second knot care must be 
taken not tc I g! ten 1 e 
thread fi mty u 1 t a t u 
is made on a plan w 1 ll e 
Srgt tnot Lb I e finge s 
again car ed do n to tl e 
veaseL 

Itremnije.—The two ends 
of the ligature are tied to- Fiu. SA 

gether, and being brought 

out of the wound at its most dependent part, are fafltened ti 
external parts by an adhesive strap ; t Je edgea of the wound a: 
brought together liy adhesive straps, qc if the wound U deep and 
gaping, tiutures are used. 
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Ulnar Anory. — The ulnar, tlie'lMgjK \.ftxwtfns^Sv<-«vsG.'^'<Si 
ehiul artery, passes to Ihe \nner avAe lA ftiB ^tnotttm,*?.*.*^^^^ 
ol'its upotT third. conlinutHi along Vno \&ai).i»ia \»'iE®"« 




over the annular ligament, on the outer side of the piHiform bone, and 
terminates in the auperficiaJ palmar arch. Its course is marked by 
a line drawn from the internal tuberosity of the os brachii to the 
external fiide of the pisiform bone. It may be ligated in the fol- 
lowing' places: — -» . 

I. At thk Wrist. — At the point where the ulnar artery termi- 
nates in the auperficial palmar aroh (Fig. 67), the ligature is to 
be applied. The artery lies immediately to the radial side of tlis 
pisiform bone, and is accompanied by its veine, b, and the ulnar 
^inerve, e, -which hea on its internal and posterior aspect. 

Operation. — The hand being held back, make a slijfhtly curved 
incision on the radial 
side of the pisiform 
bone, through the 
ekin and adipose tis- 
sue of the hypothenar 
eminence, about three 
inches in length, its 
concavity looking in- 
wards; the artery, a, 
is deeply Heated in a 
groove, and the dis- 
section should be con- 
tinued along the side 
of the pisiform bone 
until it is exposed; 
the latter part of the 
dissection will be fa- 
tnCitated by flcsing the hand upon the forearm; the needle should 
^'Se passed from within outwards. 

IL Is Tire Lowed Tuihd of the Fohearm. — The artery ia covered 
f the superficial and deep fnsciiB, having upon its inner side the 
esor carpi ulnsris and ulnar nerve, and upon its external si^ the 
1 flexor tiiiblimia digitorum. 

" " ■"' ' n supine, and extend the hand so as to 

make prominent the 
tendon of the flexor 
carpi ulnaris; tlien 
along the internal bor- 
der of this muscle, a, 
or at the union of the 
external four-fillhs of 
the arm with the in- 
ternal fifth, or on a lino 
drawn from the inter- 
nal condyle to the pisi- 
form bone, make an 
\nci9\<m aUout two 




Operation, — Race the a 
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P */ the oeep fascia is raJKed on a director, or with the forceps, and 

jninBed, exposing the tendon, of the flexor caq)t ulnaris ; this eliould 

t be pressed inwanls, and immediately behind it thtj artery, d, will 

h.be found with ita two acoompanjing veins and the nerve upon the 

HI. In THE TJppEjt TniED. — The uhiar artery, ajising Iroin the brft- 

is inwards deeply beneath the flexor muscles, and pnasea 

Bilong the ulnar side of the forearm, between and covered by the 

Fflexor carpi ulnaris and fleiior sublimia digitorum; it is accoro- 

[ panied hy two veins, and by the ulnar nerve, which is more auper- 

fickl and intemd. 

Operation. — (Kg, 59.) The forearm being supine, the hand ia 
strongly extended and inclined to the radial side ; an incision it, 
made on. the imaginary hne given,- three inches in length, and 
beginning three fin- 
gera' breadth below 
ibe internal con- 
dyle ; the incision di- 
Tides the akin and su- 
I perficial fascite, and 
exposes the aponeu- 
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the flexor carpi ul- 
naris and flexor sub- 

l lirais, which is of a 

^^m vello wish- white co- 

^^Mlor; this is divided 

^^Vlvith the director 

^^Vfrom below, where 

^^" jt is the moat delicate, carefully a 
lar substance; Uie flexor aublimis, 
deep aponeuroda ejtposeil, under which lieS the artery; 
Bel IB not seen, press the flexor carpi ulnaria, c, inwards, and expose 
the ulnar nerve, 1, a little external to wliich Ilea the ai'tery, e, with 
iU two veins, d; the artery is isolated by flexing the arm eliglilJy 
and the hand strongly, and passing the needle Irom within outwards. 

nadlal Arterr. — Tlio radial, though the smaUer branch of the 
^^1 brachial artery, hea in the direct course of the latter like a conti- 
^^fe BuatioD ; its course i!i marked by a line drawn from the centre of 



is generally 



f the styloid process ol 
ip«rficial throughout nearly its entire course, but 
Bgaled at three points: — 

I. Os TBB Dorsum op the Wribt. — (Fig. 60.) The radial artery 
this point pnasea in the groove between the upper extremities 
of the first mt'toeorpal bones, a fibrous band separating it Irom the • 
tendons of the thumb; the artery ma^ l» Uei. W^<b,'s«*-*»-"'''>-"^* 
, about to form the palmar arc'h, K^aiii, ** 'w. -^a**** '^^'^S.^S 
■gxteaaor aiuecle of the Llmnib, B,ti4 to&^j wns-cvnosa \» isiw^^ 
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I pulfltttiBg between the extensor oasis metaoarpi pollicia, and the 
\ extensor secundi metacarpi pollicis, u little below and posterior to 
the estremity of the s'tjloid prooeaa of the ladiua; at thia point 
I the ligature may also be applied. 

Operation. — In ligating the artery at the commencement of 
' the palmar arch, an incision of an inch in length is made along the 
outer borders of the 
extensor eecundi and 
metacarpi poUicis, at 
the angle formed by 
the two first meta- 
carpal bonea, care be- 
ing taken not to 
■wound the super- 
ficial veins. The ar- 
tery ia readily ex- 
posed and tied. If 
lie point of liga- 
tion ia higher, tiie 
hand ia placed he- 
Fifl. 60. twecn pronation and 

supination, the thumb 
Blrongly abducted so as to render prominent the extensors, and an 
incision ia made an inch in length, between the tendons of the two 
extensors above indicated, commencing at the lower extremity of 
the radius, and being in the. line of the axis of the first metacarpal 
bone. These incisionB are made lightly, the superficial vein of the 
thumb avoided, and the fibrous tissues over the artery divided, 
exposing the artery; the extensor osaia metacarpi potlicis, a, is 
drawn inwards, and the extensor secundi internodii pollinia, d, 
outwards, exposing the artery, c, and its accompanying veins, b. 

II. In the Loweh TaiKn at tbh Arm.— The artery ia situated 
tuperficially, lying between the tendons of the supinator longus and 
^ _, theflexorcarpiradtalis; itia 

accompanied by TEUie comi- 
tes, and by the radial nerve 
wluch Ues external ; ita pul- 
sation is easily detected. 

Operofon.— (Fig. 61.) The 
arm is held supine; the 
hand forcibly extended 
makes prominent the flex- 
ora; the operator standing 
on the external aide of the 
limb makes a light incision, 
two inches in length, from 
hall' an inch above the arti- 
^ ou/sli'on of the radius, nn the external \)otdev ot Mne ftinai ct.\^ 
1 a line joining the eiteiasl wilii ttie 'ili 
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fourths of the arm; the deep fascia, a, is raised on a director expoNne 
the arif rj, c, with its two reins, b, and the nerve, d, external ana 
pouterior; the needle may be passed in either direction. 

ILL Is TUB Uppkb TuiRD OF THE AjiM. — The arlerj lies between 
the supinator tongas and the pronator radii teres; it has veara 
comiles ; the radial nerve hes immediately on its external side. 

Operation. — (Fig. C)2.) The limb being extended supine, the 
BUperticia! veins are defined by pressure of the thumb above; an 
incision is made, two to tLree inches in length, on the internal border 
of the supinator lon- 
gus, if recognised by 
Hie depression, or oa 
a. line drawn from the 
middle of tlie bend of 
the elbow to the inner 
side of the styloid 
process of the radiuB, 
dividing the skin and 
superficial fascia; the 
deep fascia is divided 
on a director - the arm 
is slightly flexed to 
relAx the muBclea, and 
the supinator longus, 
a, being drawn aside, 
the sheath of thp arte- 
ry, b, is exposed. The needle 

BrBclitKl Artery. — The brachial artery extends from tlie lower 
mar^n of the axilla to an inch below the bend of the elbow, in & 
line drawn from the junction of the anterior with the middle third 
of the axilla to the middle of the bend of the elbow. The brachial 
artery is usually ligatured at one of the following points :- 

I. At the Elbow. — The brachial artery lies in Qie centre 
fuigular space at the bend of the elbow, formed by the aupinalor 
longus, externally, and the pronator radii tereSj internally; it rests 
on the bracliiolis anticus; the median nerve hes to the inner Bids 
hid f an inch; the tendon of the biceps lies o 
coverings are the skin, Huperfidal fascia, and the median basilic 
vein, which is separated by the bicipital fascia. 

Optrathn. — (Fig. 63.) The arm extended and held in a sunine 
position, sn oblique incision, two inches and a half in length, is 
made along the internal edge of the tendon of the biceps, within 
the median basilic vein, dividing only the skin ; push a^do the 
vein and divide the aponeurosis, which is the deep fascia, c, on ft 
director; the tendon of tie biceps, c, is now seen, and on its inside 
the artery, a, with its two veins, and still EiiiVWi \^sw»*i- "^ 
mediao nerve, h. Tiie foruatm \b now ^^^A-^ %&'iftft.^^'S^'^»||^ 
rflo passed irom witlun ooIwhA, cwcMi^ «na\?ant'™*' "'"^ 



I passed from without inwards. 





OS TlIK AKTEKIES. 

Ahh. — The brn'^hial descends ob ti» 1 
aco-brachialiB, and afterwarda of the 
biceps; it is covered 
by the rascia and In- 
tcgumenls, and over- 
lapped aUghUy by 
t)io biceps J its 
sheath c — ' 



V 



the interoal cutanS' 
ous nerve Ilea Buper- 
ficial to it; the me- 
dian is Buperfiuiol to 
il above, and rather 

about the middle 

tlie arm, it croBsea 

the artery, and in- 

*■"'■ **■ feriorly it is to its 

ulnar »de ; the ulnar 

e is internal to the artery, and at some distance from it infe- 

riorly ; the spiral nerve is poaterior, and separates it ibove from the 

triceps. 

Operation, — (Fig. S4.J The arm is extended and carried at 
right angles to the body, and held supine. Tlie course of the 
artery may be recognised, 1. By its pulsation; 2. By the internal 
margin of the biceps and coraco-brachialis: 3. By the median 
nerve, to the inner side of which it lies; 4. By the line above 
given. An incision is made two or three inches in length, along 
the inner border of the 
^ " bioepa, dividing the 

skia freely down to 
the fasciffi ; this is in- 
cised on a director, and 
the position of the 
median nerve detected 
in the wound with the 
finger; this is exposed, 
and being pushed aside 
with the biceps, d. and 






ft, the 



artery, e, is found im- 
mediately behind and 
inside, accompanied by 



the vessel isolated, and the ligature passed from without inwnrda. 

Modifications. — If the incision is made a little too far b.ick the ulnar 

9 IB exposed, and is liable to be nuBtokeii Eut Uie Qiedk.a -, aod 
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ir may be confirmed by the presence of the vein, occnpy- 
iftitie relative position as the braoliiul lo the mediun, which 
I may be mistaicen for the artery. If it is remembered that the 
' uinar nerve here passes downwards and backwards, J.he error wiil 
be rectiSed. The brachial may have a, high division into the radial 
and ulnar; or it may have a lugh division, and the brtmuhes again 
unite in the arm. 

III. Operation at tbb Upper Ththd. — Tho arm being extended 

as before, an incision two inches and a half in length is made along 

I the inner border of the eornco-brachialis ; the artery is readily 

f exposed, lying between and behind the median and ulnar nerves, 

' the former to the outside, and the latter to tlie inside. 

Axlilarr Artory. — This artery estenda from the lower border 
□f tho first rib to the lower margin of the tendon of the latissimus 
dorsi, or the inferior boundary of the axilla; ita course is in a line 
dividing the anterior and middle third of the axilla. It may be 
ligated in two places: — 

1 I. Below the PKCroKAtia Mwon. — In ita lower half the artery 

[ ia Buperficial, covered only by the integuments and deep fascia; 
the coraco-brachialia muscle is Id contact with the artery, whicQ 
may be found at its internal and posterior border ; the branches of 
the brachial plexus of nerves surround the artery, the musculo- 
outaneouB Ues along the outer side; the two roots of the median 
meet in front, at the lower border of the pectorahs minor; the 
then hes in front and to the outer Gide of the artery ; the 
internal cutaneous lies in front and to its inner side; the ulnar 
and radiai ore still further within and behind; the axillary vein ia 
front of the artery and nerves, which it partly conceals, 
Oftratitm. — (Fig, 
66.) The patient is 
placed on the back, 
and the arm rotated ' 
outwards; the ope- 
rator stands on the 
outside if it is the 
right arm, and on 
the inner side if the 
kfl, and recognising 

F the inner border 

\ of the coraco-bra- 

r cliiaUa muscle, y, 
and the pulsations, 
raiikes ta incision 
two or three inches 
in length, in the line 
indicated, b, divid- 

i ing only the akin; 

I the iaada is then iuci&cd 




W\\ii *Qft 'i'^'-- '^'^ ■^^^ ** 



tor, the axilkry rein, a, is first pushed backwards, then the !»•* 
chial plexus I the median nerve, c, is now recognised, and being 
broitglit forwaril, wliile the internal cutaneous t, nod ulnar, d, nre 
pushed backwards, the artery,_^ ia exposed. The arttrj is carefully 
separated irom the Teiit, wkiuh is pushed backwards, and the nervea 
which surround iL and the needle is passed I'rom behind I'orwards. 
II. Below the CLAricLE. — (Fig. 66.) In its upper part the asi! 
lary artery is covered successively by the insertion of the pectoralis 
minor, J/ higher up by the pectoralis m^or muscle, J, Irom which 
it is separated by a layer of adipose tissue, eontaininp; numerou 
email veins and arteries; and Snslly by the fasciae and the skin , 
the Bupraacapolar artery, o, crosses the base of the neck just above the 
clavicle; the asillarj vein, k, in Iront and to the inner side of the 
artery, is not in immediate contact with it; the cephahc vein passes 
upwards in the interspace between the deltoid and pectoralis major 
RiuscleB, crosses the axillary artery above the pectoralis minor, and 
empties into the axillary vein ; the nerves, A, of the brachial plexus, 
e, lie behind and above; a thoracic branch often crosses the artery, 
sometimes in tront. and sometimes behind it. 




Operatitm. — The patient ia placed on his back, with his shoulders 
slightly rdsed, the elbow a little separated from the body, and the 
head inclined to the opposite side ; an incision is made three 
inches in length, three quarters of an inch below the clavicle, and 
commencing about two inches outside of the stemo-clavicular 
artioulation^hrough the skin, platysma, and aubcutaoeouB cellular 
tissue: the Sbres of tliii pectoralis major are separated gradually 
aoCil the posteiior investment of this muscle, like an aponeurosis, 
appeara; the abouldcr is now deprea&ed atidUi\a!asc\B.\otiv\!'3 ft* 
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point of the director; the upper border of the pectornlia minor is 
I now preased downwards and oiitwarda with Lini,fingur, when the 

■xillary vein ia brought to view ; this ia drawn gtntly forward 

-with a blunt hook, end behind it the u'tery is found, with tlie 
, cerveB of the brachial plexus still further behind and above. Tlio 

needle ia passed from within outwards. 

Method with a Flap. — (Fig. 67.) The following method, known 

IS Chamberlaine's, has manj obvious advantages. A transverse 

incision is made, three inches in length, through the skin and pla- 
[ tysma, along and upon the lower edge of the clavicle, three fingerB' 

breadth from the eternal extremity of that bone, and terminating 

' ~ll inch from the acromion process of tlie scapula; a second incision, 

lu'ee iuchca in longlli, ia made obliquely through the integuraeaW, 




Fio. a: 



over the deltoid and pectoral muscles, meeting (he first nearly in (he 
centre i the cellular membrane and fat are removed | the clavii.ular 
portioB of the pectoralis major, g, b, is detached and fiie cellular 
tissue overlying the subclavian vessels removed; the artery now 
appeals and its pulsations sre detected ; the pectoralis minor, c, and 
the margin of iho deltoid, d, are brought to view, and the artery, 
e, is isolated trom the vein, a, lying in Q-ont, and the brachial plexus 
heiiind. 

Subclavian Artery. — The subclavian artery arises from the 
nnominalA on tlie right side, and from the arch of the aorta an the 
iclt: it extends in a curved direction from its origin to tlie lower 
border of the first rib. It may be liga(«d in three places. 

I. Outside op ths Soaleni Uusoles. — (Fig. 66.) This portion 
of the artery^ g, passes downwards and outwards, lying in a groove 
' -n tlie first rib; it first pa-sses through the Bupro-clavicnlar triangle, . 
nd is then covered only by the deep fascia, the platysma, and skin; 
lower in its course it is covered by the clavicle and subclavian mus- 
cle; the subclavian vein, k, lies lower and ici &csq\.o1 **'™'^^5^ 
separated from it by llic inBertvow ol \>^t- sj;ii«^\i». *.v.'uiEn.»|^^s^ 
ey the ej£t«riial jugulsx vein ctoaaea m ^tivA ot ■Ooa m^^^ ^ 



brachial plexua of nerves liea above and behind the artery, 5 
artery may generally be compreBsed oa the first rib. 

Operation. — (Fig. 68.) The artery is sought for in the aupra- 
clavicular triangle, which i£ boondsd estemally by the omo- 




hyoid muscle, internally by the BcalenuH anticua, and below by the 
first rib, the patient is placed on his back, the Ghoulders depressed, 
and the head turned to the opposite Bide; the akin over the parts 
being drawn down upon the clavicle, an inciaion is made through 
it along the bone, from ths anterior border of the trapezius to the 
posterior border of the stemo-maatoid, e ; the platy sma and superficial 
fascia are divided, care being taken to draw the external jugular 
outward, or, if cut, to tie the ends; with the director and iinger 
the cellular and fatty tissue are separated, and the omo-hyoid mus- 
cle made out and held aside; the deep fascia is now divided and 
the border of the scalenus, d, defined; the finger is now passed 
along its margin down to the firat rib; the tubercle for the attach- 
ment of that muscle is recognised, just external to which the artery, 
b, will bo felt pulsating. The attachments of the artery are sepa- 
rated witli the finger nail, and the aneurism needle (the Ameri- 
can. Fig. 52, being the beat) ia gently insinuated beneath it, from . 
before baekwarda, avoiding the vein, e, and alightly from vritliin 
outwards ; the point of the needle is guided by the end of the 
finger, and prevented, when it emerges upon the opposite aide, 
from engaging any branch of the bracnial plexus, a. 

Farinfionj. — Roux made an incision perpendicular to the clavi- 
cle; Liafrane divided the external attachments of the stemo-maa- 
toia; Physiek made a V incision; Ramsden and Liston give the 
horizontd incision, with a second running along the outer margin of 
the ^terno-masloid ; Blizurd made an incision parallel with the 
!xteraal jagul&r. 
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CompUeaiioni. — The stemo-mastoid may hate an unusually 
extended inaertion npon the clavicle, us also the trapezius, iti which 
case the incision must involve the cUviculnr attachments of the 
former; the external jugular mnj run sa near to the sterno-mae* 
toid aa to be involved in the incieion, unless it is carefully isokted 
and drawn to the outer aide ; the tranaverse cervica!,and aupra-sea- 
palar arteries may be met witii in tliia dissection, and if wounded 
should he immediately ligated ; the tubfircle of the rib is aometimea 
Dot well defined, in which case the attachment of the scalenua to 
the rib is the guide to the artery, whick is found just posterior to 
its inaertjon. 

III. Between the Soaleio. — The artery at this point is very 
Bhort, and passes between the two acaleni musclea; it is covered 
by the iti teguments, platysnia, sterno-mastoid, ana the acnlenus 
anticua, upon which lies the phrenic nerve: below is the pleura and 
shove the brachiiil plexus. The ligature has seldom been appUed 
at this point. 

Operatian. — The inaiaion ia made as before, and the tubercle of 
the rib being recognised, and the insertion of the muMle into it, 
the director ia passed behind it and between the muscle and the 
artery, and with a bistoury the muscle is divided; its retraction 
expoaea the artery, which is readily ligat«d. The needle ie passed 
from withont inwards. 

Afodijkatiota. — Dr. Mott advises to divide the muscle internally; 
Malgaigne directs to divide the muscle Irom without inwards, com- 
mencing some distance from the rib. 

Cotaplicationi. — The phrenic nerve is divided, unlesfl the proceed- 
ing of Uott or Malgaigne is adopted ; the interna! mammary nrter^ 
ia outside the nerve, and is linble to be wounded if the incision is 

III. WiTHiK THE ScALESL — On the right side the arl«ry passes 
upwards and outwards Crom its origin from tlie innominata across 
the neck to the internal border of the acalenus anticus muscle ; it ia 
yery deeply situated, and lies upon the pleura; its anatomical 
relations are, in front, the skin, faacis, platysma, origin of sterno- 
mastoid, sterno-hyoid, and thyroid muscles; it is ^so crossed by _^ 
the pneumogastric, cardiac, and phrenic nervea, and b^ the internal' 
ju)^lar and vertebral veins ; l>ehmd, it is in relation with the recur- 
rent laryngeal and sympathetic nerves. 

,0n the left aide the artery estenda from the left portion of the 
arch of tlie aorta to the scalenus anticus, situated very deeply, and 
passing upwards, almost vertically; in addition to the anatomical 
relations of llie right, the left has in front the pleura, the lung, 
and the carotid, and internally, the cesophagus, trachea, and ihora- 

Operation on the Right Suhclavian. — The patient ia placed on hia 
back, the ahouMera raised, and llie head turned to the o^i^^tK ■<«(«.-, 
twoincisiona are made, one pataUeV'wi.'OQ.'Oae.'vwMi-^Tj^sN.^^'';!'*^^; 
riale, and the other along Uie umev \»i:4m ot -Ci* vMitob-to*!**"^ 
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k director ia passed behiad the st«ma1 attacBmcnt of the stemo- 
mastoid, which is divided; the cellular tissue is divided with the 
handle of the scalpel, and finger; small artericH and Teina in this 
part^ and especinlly the anterior jugular, are avoided ; the sterno- 
hyoid and thyroid muscles are divided on a director ; the deep i'aa- 
da now divided with the finger-nail, or end of the director, exposes 
the iuterual jugulars, which being pressed aside, the needle is 
passed around the artery from below upwards to avoid the pleura, 
Opsraiion on Ihe Left Subclavian, — Toe following is the operation 
as performed by Dr. Hodgers, of this city: — The patient being 
placed in the position above described, an incision three inches and 
a half long was mode on the inner edge of the sterno-mastoid, ter- 
minating at the sternum, through the skin andplatysma; this was 
met by another incision along the sternal extremity of tlie clavicle, 
two and a half inches ; the flap waa dissected, and the sternal and 
half the clavicular origin of the sterno-mastoid divided on a 
director, and the finp raised; the deep fascia was then divided by 
the handle of the scalpel and the fingers, the dissection continued 
aJong the outer side of the deep jugular vein to the inner edge of 
the scalenus anticus muscle, half an inch above the rib, to avoid 
the thoracic duct; the phrenic nerve was detected and avoided, 
and the fingers pre&sed to the bottom of the wound, discovered the 
rib, and then the artery; the needle was passed from below upwards. 

Internal DlamniBrjr Artery- — Tliia artery arises from the 
subclavian, and descends behind the clavicle to the inner surface 
of the costal cartilages near the sternum; the internal jugular and 
Bubdavian veins and the phrenic nerve cross its upper part ; in the 
cheat it at first lies on the costal cartilages and intercostal muscles, 
covered by the pleura behind; but lower it is covered also by tlie 
'ta'iHigularis sterni muscle; it may be tied in the second, third, or 
'IburUi intercostal spaces. 

Operation. — An mcision is made from the upper edge of the rib, 
commencing at the sternum^ in either space, and carried slightly 
upwards, and outwards, an inch and a half in length; the skiu, 
cellular tissue, pectoralis major muscle, fascia, and intercostal mus- 
cle are miocesslvely divided; a thin layer of cellular tissue opened, 
when the artery is esposed, and the needle cautiously passed from 
within outwards. 

Vertebral Artery. — The vertebra! artery arises from the sub- 
clavian artery in the first part of its course, and passes directly 
along the spinal column, entering the foramen in the transverse 
process of the sixth cervical vertebra; it passes along the foramen 
m each of the vertebras to the brain. It may be lied at the fol- 
lowing points: — 
L BEr(»E ESTKBiNo THE VERTEBRAL Canal.— The artery^ passcH 
|fa> the vertebra] canal, behind the internal jugular vein and inferior 
piFnu'd artery, to the spine, where it hee tet^weeu \S\6 walanjia 



I 

I 



ARTEEIES OF THE tTPPER ESTKEMITIIS. 85 

aaticuB and ihe longua colli, and in n line drown from the posterior 
part of the msBtoid process, to the junction of the internal ftiurth 
witli the external three-fourths of the clavicle. 

Operation. — The patient ia placed on the back, the shoulder 
depressed, and the head turned to the opposite side; an incision is 
made, three inches in length, alaig the inner border of the sterno- 
masteid muscle, between it and the Hterno-hyoid, and terminating 
at the middle of the upper extremlt]' of the sternum; the skin, 
oeliular tissue, and the aponeurosis, uniting the eterno-tnasteid mus- 
cle and eterno-Iiyoid, are divided, bringing into view the common 
sheath of the caroljd, the internal jugular, and the pneumogoatric 
nerve ; the cellular connexion of the sheath with the eterno-lhy- 
roid muscle, and finally, with the longus colli, is separated with the 
finger; the head is now raised, though still turned to the opposite 
fdde, and the sides of the wound forcibly separated ; the oelluUr 
tissue at the bottom is divided, and exposing an aponeurosis 
which passes from the scalenus anticus to the longus coUi, the 
anterior part of the transverse process of the sixth cervical verte- 
bra, the "carotid tubercle" of Cimssaignac, is recognised; the 
aponeurosis is opened an inch below this pointy at the external 
border of the longus colli muscle; the artery lies very deeply, 
and should be isolated with the American needle. 

i/o(^/^ait''oiM.~-Chassaignac makes an incision, three inches in 
length, in the oourae of the line above given, as marking the course 
of the artery. Ippolito makes his incision in the triangular space 
formed by the external jugular vein, the poeterior edge ot the 
atemo-mastjjid, and the clavicle, and seeks lor the inner margin of 
the scalenus anticus. 

II. Between the Atlas and Axis. — The artery lies in s tri- 
angular space formed by the rectus posticus minor, and superior 
and inferior oblique muscles, and is covered by the rectus posti- 
cus major, and oomptexus. 
, Operation. — The head is turned te the opposite side, and inclined 
forwards; an incision two inches long is made on the posterioi 
edge of the stemo-masteid, commencing half an inch abore the 
mastoid process; a second incision is mBd& an inch in length, from 
the up[>cr fourth of the first incision backwards and obliquely 
downwards; the skin and cellular tissue are divided; then the 
Bplenius mnaole with ita fibrous expansion; a fibrous layer now 
appears, which must be cautiously divided to arrive at llie small 
arteries which lie beneath it; the edges of the wound bein^ sepa- 
rated, a layer of fat appears, which is cautiously opened with the 
finger or handle of the scalpel, and the artery is found within ; the 
two branches of the occipital artery are to be drawn aside, as tiJs« 
branches of the second cervical nerve; Uie artery is isolated, and 
the needle passed from without inwards te avoid the internal cbj;o 
tid artery. . 

JJI. BKrwKBM TEE i-TLia A^B Clwiwv,t.— Tutt M».\ow.-«^ -^-a 
lions are as given Above. 
4^^ ^ 
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Operation. — The inciaioDB are the same as 
except that the Qrst cut commences i 
the mastoid process; the skin, fascia, and spleniud muscle, are 
divided, the occipital lateTf appears at the upper angle or the (irst 
wound and is held aside ; the underlying aponeurosis, with the cel- 
lular (issue, ia divided; the ed^ of the wound are separated, 
and in a triangle formed by the muscles of the part, the cellular 
tissue, loaded with fat, covers the artery; this is divided and the 
artery exposed; the needle is passed from below upwards, 

tnfbrtor Tliyrold Artery. — This artery is a branch of the thy- 
roid axis ; it nscenda the neclc obliquely, passina; behind the internal 
{'iigiikr, the pncumogastric nerve, tlio carotid artery, and omo- 
lyoid muscle, to the thyroid body. 

Operation.- — The inferior thyroid may bo ligated through the 
same incbioQ as is made for the ligature of the common carotid 
(Fig. 70). 

InnomiiiBta.^TIie innominata, arising from the right superior 
portion of the arch of the aorta, in front of the led carotid, passes 
\u an obhque dirootion, upwards, outwards, and baekwardni, to the 
superior margin of the eternal articulation ol tuc clavicle, when it 
dirides into the right subclavian and right common carotid, being 
from one and a half to two inches in length. It la in relation on 
the right with the pleura, ri^lit vena innominata, and right pneu- 
inogBEtric nerve ; behind, with the trachea; in front, above, with 
the sternum, and the origin of the Hterno-hyoid, and thyroid; 
below, with the inferior thyroid vein, and lefl vena innominata; 
and on the left, with the loll carotid. 

Operation. — The following are the steps of Dr. Mott's opera- 
lion : — The patient being placed on the back, the shouldera slightly 
raised, end face turned bo the opposite side, an incision three inohci 
in length was made Just above the davicle, and terminating over 
the trachea; another incision, of the same length, extended from 
this point along the inner border of the stemo-mastoid ; the inte- 
guments were dissecteij off, tho platysma divided; the sternal and 
part of the clavicularportion of the stemo-mastoid were then divided 
on the director at the first incision, and turned outwards; the 
Sterno-hyoid and thyroid were divided and drawn inwards, expos- 
ing the sheath of the carotid, par vagiim, and internal jugular vein ; 
the par vagum was now separated from the carotid, and with the 
Tein, drawn to the outside, while the artery was drawn towards 
the trachea, enabUng the operator to expose the subclavian; tlie 
innominata was now reached by separating the cellular tissue, and 
the needle passed from below upwards and inwards. 

The following method by Manec represents many of the modifi- 

~ itjons of this operation: — The patient is placed on the baclt, the 

id thrown backwards, in order to bring \i^wa.v4a ^.W ax^a^Y, tUe 

' turoed aUgbtJf to the left shoulder ; an \ucia\o\i w, moiifc, 'Caiee 
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bcbes in length, extending from a point midway between the two 
etemo-masU>iiI muacles, tonvrds the right Gboutdcr, half an inch | 
above the clavicle (Fig. 69) ; the skin and platysaia are incised ; i 
then, on a director, the aterao-nmstoid, t, and Bteruo-hjoid and 





thyroid are aucceaaively divided; with the handle of the knife tba 
arWry, d, la isolated, care being taken to avoid the pneumogMtrio 
nerve, b, the internal jugular vein, «, and the phrenic nerve, a. 



ABTKRIES OF THE NECK. AND HEAD, 

BnbcIaTtanandCommonCarotldArlerlH.— (Fig. TO.) Theae 
two veasuls may be hgated, according to Si^dillot, by the fol- 
lowing operation: — The patient being plflced in the poBilion for 
ligature of the innominata, an inoiaion three inches in length is 
made through the integumenta, along the space separating the cla- 
vicular and Eternal attachments of the Btemo-cteido-mastoid mtia- 



alightly flexed, and the internal portion of the luuBcle, a, is eepa- 
rated from the external, b, the etemo-hyoid and thyroid are diviood 
on the canula; the operator now readily exposes the tUDOminftla, 
h; the common carotid, e; the pneumogaalric, d, ond its branch, 
t laryngeal; the origin of the euhciavian, er, and iti 
■ ■ ' iiufei" ' 



branches, the vertebral, e 



T thyro 



CotniDon Carotia Arterr. — ^t\uft a.-rtjer^ «v\a^&»«o.'^ 

ftde/rora the innominala,8,Q4oTi.liie\(A.^"i«im.'Ci^'^'^***' 



the arch of iie aorta, to the upper border of tlie thyroid cartilage ; 
their direction is obliquolj from before backwardB, and fiom wicLiin 
outwards, along the external side of the trachea and laryax, in a 
line drawn from the sternal end of the duvicle, below, to ft point 
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midway between the maatoid process and angle of the iaw above. 
Its sheath is derived from the deep fascia, and contains uie internal 
jugular and the pneumogastrio nerve, the vein being external, and 
the nerve between. The vessel may be lighted at two points; — 

I. At the Bask of the Neck, — Tbo artery is here deeply seated, 
having in front the platysma, superficial and deep fasciie, the sterno- 
mastoid, Bterno-hyotd, and Eterno-tbyroid muscles: externally it is 
in relation with the pneumognstric nerve and mtemol jugular 
vein; internally with the trachea; posteriorly with the longus colli 
and rectus anticus major muBcle ; Uie internal jugular of the right 
aide reeadea from the artery, but on the left approaches and ofi«n 
overlaps it 

Chasaaignac lays great stress on what he calls the " carotid tuber- 
cle," as a guide to the position of the artery; tliis tubercle is the 
anterior projection of the transverse process of the sixth cervical 
vertebra, which is two inches above the clavicle, and is a precise 
guide to the artery when the aeck is straight; it corresponds in 
front and a little inside to the artery. 

Opeeoiiim. — (Fig. 71.) The following operation is proposed by 
SSdUlot: — The patient is placed on the back, the head extended 
and inclined to the opposite side; the interval between the two 
attachments of the sterno-mastoid muscle is recognised, and an 
made from the clavicle, two nnd a half inches, obliquely, 
along this interspace; the skin, platysma, and deep fascia ara 
^^vided; the internal portion of the muade, e, \b iit-HTi m^mda, 
■"^ the external, a, outwards, by meana aS. a^aWiXw, ftna o^i-^QWa 



the internal jupilar vein, h, and the pneuniogaatric nerve, e, Ijing 
betwuen the vein, b, and the artery,/, and the omo-hyoid muscle, 
dj crossing £he upper port of the wound; the commoa vaacular 
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sheath is opened and the needle passed from without inwards, 
carefully avoiding the internal jugular vein and par vagiim ; o finger 
pressed upon the vein at the upper part of the wound will cause 
it to GoUapBe. 

Modifications. — Malgaigne rejects this operation, and proposes 
(.Bemarci and ^ueOe) the following: — 1st. Make an incision from 
two and a half to three inches in length, extending from a point 
one-third of an inch above the atemo-clavicukr articulation, 
upwards in the direction of a line which, if produced, would meet 
the Bymphysis of the chin ; 2d. The skin, celluler tissue, and deep 
cerricai fascia being divided, the sternal insertion of the stemo- 
mastoid muscle is laid bare ; 3d, Divide this in the direction of the 
external incision, and beneath it will be found the stcmo-hyoid 
and stemo-thyroid muacles, which are to be pushed inwards 
towards the trachea; ith. The sheath containing the vessels is 
now in view, and it should be opened, in the usual manuer, aa near 
K (o the trachea as possible, in order to avoid the vein. 

II. Below the Oho-Htoip. — The artery at this point is covered 
hy the integument, the piatysnia, the snperGcial and deep fascite, 
the sternal part of the stern o-mast«id, the sterno-hyoid, and thy- 
roid muscles ; it is crossed obliquely, from within outwards, by the 
Blerno-maatoid artery, also by the superior and middle thyroid 
veins, and lower down by the anterior jugular; on the outer side 
are the pneumogaatric nerve and internal jugular vein, and on the 
inside are the inferior thyroid artery and recurrent laryngeal 
nerve, which Beparal«B it from the trachea ami thyroid gland.-, iha 
descendena noni nerve lies on tlie ataWi^ o1 "i^a ».x\»k^ . 

^nnfton.— (Kig. 72.) 1\ic p«L>.\eT»\ \a-tj\wai Qi^'CS*>i'«^>"^ 
the iiead thrown back, an itwiaac.n.'CMfta'TOfaMam.Vi^'es^ 
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slong the inner border of the sCerno-mnatotd muecle, in ths Une 
Bbove given ; commencing on a level wilh tlie cricoid cartilage, 
the skill, superficial fuscia, platjemiL and deep fiUKJA, are succes- 
aively diTJded, tud the maer border of the stemo-maetoid, e, 




I 



exposed; the stemo-roaatoid artery and middle thyroid vein are 

I here carefully avoided ; the head is now thrown forward and the 

I Btemo-mastoid muacle m drawn outward, and the stemo-hyoid and 

I thyroid muBclsB inwards, exposing the anterior belly of the omo- 

I hyoid muacle, a, which should be drawn upwards; the deep fsacia 

tieing dividea, the sheatb of the vessel is exposea ; this ia opened 

directly over the artery, avoiding carefiilly the deacendens noni, 

which runs along the tracheal side; the pneumogastric nerve, i^ 

' and internal jugular vein, e, are pressed outwardly, and the needle 

passed Irom without inwards, careliilly isolating the vessel irom 

the inferior thyroid artery, and reeurrent laryngeal nerve, which lies 

behind it. 

Oomp^ieatiomi. — The thyroid body may be so large as to mislead 
as to the margin of 'he muscle, and then requires carefiil dissec- 
tion ; if the omo-hyoid muscle mterlerea with the operation it may 
be turned aside, or even divided by disaection. 

III. Above tbk Omo-Htoid. — The artery is more superficial in 
this part of ils course, being covered only by the skin, the two 
iascite, platysma, and the border of the stemo-mastoid ; it is in 
relation internally with the larynx and pharynx, and externally 
■with the pneumogastrio nerve, and internal jugular vein. 

Optration. — The patient is placed on the back, the shoulders 
raised, and the head turned to the opposite side ; an incision is 
made from a httle below the angle of the jaw, in the line given, 
along the internal border of the sterno-mustoid, three incnea in 
length ; the integuments, superficiul fascia, and platyama, are 
divided, and the deep fascia raised carefully on a director, to avoid 
the sm^ underlying veins, and iacised; t^e head is now flexed to 
relax the muscles, Uie wound drawn apart by spatulas; the descen- 
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, dena noni nerve and superior thyroid arteries are avoided, nod the 
I Bheath opened over the artery ; if the internal juguljir vein swell 
op into the wound, it should be compreBacd in tte upper and lower 
part of the wound, and drawn outwards; the ligature is passed 
from without inwards, the point being kept close upon the artery 
to avoid wounding tho vein, or including the pneumogaatrio nerve, 

Eziernal Carotid Arterr.^ — The external carotid ascends from 
its origin at the upper margin of the thyroid cartilage, at first, 
Hlichtly forwards, then biwkwarde, to the space between the con- 
dyle of the lower jaw and the meatus suditorius; it may be 
ligated as follows :-~~ 

I. Below the Dioastrio, — At its origin the estemal carotid is 
more superficial and nearer the median line than the internal caro- 
tid; it occupies the triangle formed by the aterno-mastoid behiii<L 
the omo-hyoid below, and the posterior belly of the digastric and 
etylo-hyoid above; it haa two veins, and is crossed by the hypo- 
glossal nerve, and by the lingual and facial veins. 

Operation, — An incision is made along the inner margin of the 
Btemo-mastoid, three inches in length, from the angle of the jaw 
to the cricoid cartilage, through the skin, platyBma, superficial and 
deep faseia; the internal margin of the Etemo-mastoid now 
appears, the cellular tissue is cautiously separated, and the wound 
being drawn apart, the artery is exposed, the digastric muscle and 
Jkypoglossal nerve are separated from the sheath and drawn 
upwards, the internal carotid nrtery and internal jugular outwards, 
Mid the needle passed from without inwards. 

II. Above the DiGASraio, — The artery here lies more deeply 
and is crossed by the stylo-hyoid muscle. 

Operation. — The incision should extend fi'om the lobe of the 
ear to the great corner of the hyoid bone, along the inner margin 
of the stemo-mastoid ; the skin, platysma, and tssoia being divided, 
■the posterior belly of the digastric and atyio-hyoid are separated 
from the parotid gland, and depressed, exposing the artery, which 
is to be ligated as above described. 

Snperlor Thyroid Arterj-.— This artery arises from the exter- 
nal carotid, just below the greater cornu of the hyoid bone, and 
passes inwards to the thyroid gland in -a tortuous course; it is 
at first superficial, lying in the triangle formed by the fltemo 
mastoid, digastric, and omo-hyoid muscles. 

Operation. — The head bein^ placed in an extended position, an 
-neision of an inch and a half is mode along the internal border of 
the Btemo-mastoid, the centre of which corresponds to the great 
oomn of the thyroid cartilage; the skin and platysma being 
incised, the atcrno-msatoid is drawn outwards, expoang the omo- 
hyoid muscie, internal jugular vein, and primitive carotid ».i^t^;, 
the artery lies between these vessels aud \\1c5\0\1tt o^ ^^« ■CaitQ^a 
litody, and is readily ligated. 
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ON THE AETEniEfl. 



I.lnsnal Arterr- — TI:Le lingual artery is the second brcnch of the 
external carotid ; it Brises just above the auperior thyroid, ascenils 
to the great corDu^f the hyoid bone, runs parallel with the greater 
cornu, and passes directly to the base or the tongue. 

■ Operation. — (Fig. T3.) The head is turned to the opposite side, 
an oblique iucisbn is made, aa inch and a lialf in length, a little 
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above the body of the hyoid bone, and parallel with it, near the 
median line, and curved backwards, outwards, and downwards, 
parallel with the superior border of the great cornu of the thy- 
roid cartilage; the auperfieial parts being divided, the finger cur- 
ried into the wound recognises the direction of Ihe great cornu 
and divides upon it the aponeurosis which covers tlie deep purta; 
this exposes the digastric muscle, the submaxillary gland, hypo- 
glossal nerve, and stylo-hyoid muscle, a; the great cornu of the 
hyoid bone is now isolatet^ and the fibres of the hjo-glossus mus- 
cle, which are attached at this point, come into view; this muscle 
is divided at the superior border of the great cornu, is drawn 
upwards and backwards, and the artery, ia found behind it; the 
needle should pass fi'om below upwards. 

Malgaigne'a method {Bemard and Iluetle) ; — 1st. Having recog- 
nised the position of one of the greater cornua of the hyoid bone, 
make an incision about an inch in length, parallel with, and about 
two lines above it, through the skin, cellular tissue, and platysma; 
2d. This incision will expose the lower border of the submaxillary 
gland, on liiliug which shghtly, the shining tendon of the digastric 
will be recognised; 3d. Less thaji a line bolow this lies the great 
hypoglossal nerve, and at the distance of a line below the nerve, a 
transverse incision through the fibres of the genio-hyo-glossus 

muscle, will certainly expose the artery, which, in ' 

is accompanied by neither vein cor nerves. 
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periosteum, and in a groove which is recognised at the junctioit of 
the posterior third with the anterior two-thirds ot the body of Uio 
bone; the faciid vein lies on tlie outer side. 

OperaiiVm.— The pulsation of the artery beinR reeotrnised, mi\k« 
1 inch in lengtli, along the course of the vessel m 




I already given, through the skin, fnspin, nnil nlntynma; thn wound 
teing separated, and tlie fibrous tissuu dividod, tlw iirtiiry, c, li 

[ esposed, and the vein, b, and niuanutur luusole, o, nro drawti uul- 
warde, and the needle paGsed. 

Temporal Artery. — {Fig. T4, npprr part,) The tfimporol 
artery runs upwards towards the lemporal ronion (hitii Itil Ofl([in 
at the condyle of the jaw, in front of the oonolin ; two inohe* nliova 
the zygoma it divides into the anterior anil poslcrio ' ' 



n ia made through the ikin, an inch In ]>tn|tth, lliii 
' dense cellular tissue is divided on a director, tha artf ry, a, <'Xjiiiii<il, 
and the needle pa&sed from without inwardii, to avoid the li<nipo- 
, ral vein, b, aod the auriuulo-tuuporal nurv«. 

OeelpKal Arierr. — The occipital ariwi ttom thr. oxlnrnal caro- 
tid, opposite the facial. DU'enda to tlu; ipaee between thn tciuunnrvk 
process of the atlas and Ww. ma»Wv4 yiowwa, Mwi -^uao* i»4 -^jf**^ 
"■e occiput; it may be ligitei — 
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ON THE ARTEKIKS. 



I At ITS Oriqis. — The artery is hero covered by the stylo- 
hyoid and dignstric miiacloB, and lie hypoglossal nerve winds arouBd 
't from behind forwardB. ' 

Operation. — Aq incision is made along the inner border of the 
iterno-maBtoid muaele, two inches in length, at the angle formed 
by this muaele and the digastric; the deep fascia being carefully 
divided, the art«ry is exposed and isolated, the nerve being care- 
fully protected, 
n. Bkhimd ihs Mastoid Process. — (Fig. 75.) The artery psBses 
upwards, in atortuous direc- 
tion, behind Che mastoid pro- 
cess, upon the occiput; it is 
covered by the sterno-maa- 
toid and splenius muscles. 

Operation. — An inoi^on la 
made one inch Jong, half an 
inch behind, and a little be- 
neath the mastoid process, 
obliquely upwards and back- 
wards; the skin and aponeu- 
rosis of the Bterno-mastioid 
muscle, e, are divided, as 
also the splenius muscle, 
through the whole length of 
the wound ; the finger now 
discovers the pulsations of 
the artery, a, a little above 
the oblique muscle, b, and it 
is isolated irom its veins. 




ADTERIES OP THIB IiOWER EXTHEKIITIES, 

Doraalla P^dla Arterf. — This arteVy terminates the anterior 
tibial, and runs in a line drawn from the middle of the intermal- 
leoiar space, measured from the extremities of the malleoli, to the 
space between the first tnetatarsai bones; it is covered by the 
integuments, fascia, and innermost tendon of the extensor brevis 

Idigitorum; on its inner side is the extensor proprius poUicis, and 
externally, the inner tendon of the extensor longus digitorum ; it 
has two veins, and on its external aspect is the anterioT tibial 
ten 
the 
: 



OperatioTi. — fFig. 76.) An incision is made two inches in length 

in the line indicated, being parallel to the external border of the 

tendon of the extensor proprius pollicis muscle, e; the skin and 

L deep fasoin are divided on a director, and the internal division of 

■■fifie extensor brevia digitorum, a, is drawn oritwards, exposing the 

Bj'-ierr, ef, and its aocompanying veins, b : ftie -netxe k to tlie out- 

■'" ,' tie needle is passed from willun oiAtwarda, 



I 
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AKTEEIES OP THE LOWER EXTKEMl'lIES, 75 

Anterior Tibial Arlorr. — The anterior ttbinl artery emer^a 
upon the anterior part of the leg;, at its upper pact, through the in- 
terosseous membrane, and pasaea 
down to the ankle, in aline drawn 
from the inner side of the fibula 
to a point midway between the 
two malleoli; it may be ligated 
&t any point in its course. 

I. Is ITS Lower Tbibd. — The ' 
artery is covered by the integu- 
ment and fascia, and is craased 
by the extensor proprius pollicis; 
it lies at Srat between the tibialis 
anticua muscle and the extensor 
projirius poilicis, the latter mus- 
cle crosEing to the inner side ; the 
artery lies between the tendon 
of tliia muscle, and that of the 
extensor tongiis digitorum ; it la 
aQCompanied by venie comites, 
and the anterior tibial nerve, 
■whioti here lies to the outer side. 

Operation. — The leg being placed i ,. 

foot IB extended, and the tibiatia anticua musclo recognised; 
inoision is made ^ong the e^ctemal border of that muscle, i 
line already indicated, three inches in length; but not extend 
the annular ligament; the deep fascia is carefully incised on a' 
director, the space between the tibialis antlcus and extensor pro- 
|>rius polliuis is found, end tbe two muscles separated with the 
mdex finger; the font is now flexed, and the artery exposed, 
resting on the tibia, with the nerve superlicial to it ; it is isolated 
from Uie two veins, and the needle passed from witliio outwards, 
the nerve being drawn inwards. If the incision falls between the 
extensor proprius pollicis muscle, and the extensor communis 
digitorum, the ligature may still be applied. 

II. Ih rra Miiidlb Third.— The artery is covered by the skin, 
superficial and deep fascia; on the inner ude it has the tibialis 
nntJcuB muBcle, and on the external the extensor longus digito- ' 
rum and extensor proprius poll iois. 

Operation. — (Fig. TT.) The limb being placed as in the formet 
position, an incimon is made three ioches or more in length, in the 
course of the artery, through the integument; the septum in the 
deep fascia uniting the two inu.ictcs is recognised by a white line ; 
this is divided longitudinally, and alsb by a crucial inci^on ; the loot 
IB flexed to relax the muacles, and the wound being separated by 
drawing the tibialis anticua, b, internally, and the extensor Inti^iia ' 
digitorum and extensor proprvaa ^Vicw., e-s.\aTtv»Si'^ . "^ '^'^y' 
met with more superfldaWy l\i3.in tte atV.cvj, A,-*^;^*^"**^^ 
the needle is passed from wiUim oii\."«a't4». 
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OS THE AKTEBIKS. 

: Upper Third. — The artery lies deeply between the 
) and extensor iongua digitorum; tliose musoles hav- 
ing their origin in part from the 
deep fascia, tDe intermuscnlnr sep- 
tum is not easily recognised, nor 
are the muscles readily separated. 
Operat on — The firab being 
turned inwards, the foot extended, 
take as a guide the line already 
given or a point ten lines to tlie 
outer side of the spine of the 
tibio, and make an inuiaion about 
four inuheB in length throug'h the 
integument the deep fascia ia 
d vidi-d w th a crucial incision to 
olljw of its complete separation; 
the intermuscular eeptmn is now 
^"^ ^ BOUf,ht for, and may be recognised, 

1. As the kret intermuscular space 
from the tibia; 2. On pressure from within ontwards the resistance 
of the other muscles; 3. At the lower part of the wound the 
white hne of the muscular interspace is more nmrked' the foot 
being flexed, the mui^ctes are separated with the index linger, and 
the wound held apart, the artery is exposed with its two veins and 
nerve, the latter being outside; the needle is passed Irom without 
inwards. 

Afodi/icaiiom. — Chassaigusc makes an incision commencing three 
fingers' breadth below the head of the fibula, four fingers' breadth 
in length, in a line running from the anterior border of the head of 
the fibula to the anterior border of the internal malleolus; Lisfranc 
extends the incision from the exbernal side of the crest of the 
tibia upwards and outwards, terminating an inch trom the crest of 
the tjbia superiorly. ' 

FoBterlor TIblml Artery, — The posterior tibial, a branch of the 
popliteal artery, extends from the lower border of the popliteus 
muscle, in an oblique direction, from without inwards, to the annu- 
lar ligament; its course is in a hne commencing ia the centre of 
the popliteal ?pace and terminating behind the internal malleolus; 
it may be ligated — 

I. In its Lower Third, — The artery passes down behind the 
internal malleolus, running at first parallel with the tendo-achillis, 
and then midway between the internal malleolus and the tuber- 
osity of the OS calcis ; it is very superficial, and is in relation ante- 
riorly with the tendons of the tibialis posticus and flexor longua 
digitonim, and posteriorly with the posterior tibial nerve; it hag 



^€^ieral/oa. — (Fig. ?S.) The leg being p\Rce4 ow its external 
w^ tho foot flexed, an inci^on \b maie t'flomifcea'm.Vni^Sia, 
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B finger's breadth posUirior to the inner edpo of the (Jbia, and 
paraUel with tt; thu integuments are divided, the deep fasoia, a, 
raised on a director, 
and a small moss of I'at 
opened, which will ex- 
pose the artery, d, and 
the --- — •-- 



mitea, c, 
and the posterior tibial 
nerve, b; the Eheatha 
of tendons should be 
carefully avoided ; it 
should be noticed that 

ilea anterior to the in- 
cision here given. 

The artery may be 
ligated a little lower 
by making a curved i 
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inch behind the poa- 
terior border of the external malleolus, 

CompUeaHons. — At this port of the leg the anastomosis of large 
branches of the internal saphena vein are numerous, and gene- 
rally run transversely; these may be brought out by compress- 
ing the trunk of the vein above, and thus be avoided, at lerst iu 
part. 

IL In its Middle TmRD. — The artery lies superficial, running 
parallel with the inner border of the tibia, from which it i 



t has V. 



s covered by the inter- 
i comites, and thu posterior 
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tibial nerve is on ' 

Operaft'on.— (Fig, 79.) The 
limb ifl placed as in the last posi- 
tion, and an incision made three 
inches in length, three-fourths of 
an inch posterior to the internal 
border of the tibia; the integu- 
ment and deep fascia being di- 
vided, the fore border of the 
gastrounemiua, d, is seen and 
arawn backwards, exposing the 
■oleus; the fibres of this muscle 
should bo divided on a director; 
the artery is now felt pulsating 
about an inch fVora the margin 
of the tiWa; the pearl-oolort'd 
deep aponeurosis which overlies 

it is divided, and then the mus- " 

cleg relaxed by thepoRi'ioti of ti\e Wm^-, *C\\e ».\\.ct^ , t,'-* ' 
from its veins, 6, the nerve bemj; -pvcssei Vo v^i-e aa^^v&c--^^ 
die is pssaed from wilhoiil mwaxA^ 
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Modification!. — Lisfrano makea an oblique indHJon, from Uie bor- 
der of the tendo-ochillia, to the inner border of the tibia. 

Complivationa. — The tendinous fibrea of the soleus are liable to 
{>A>'inistaken for the deep aponeurosis; if there is doubt as to the 
anatumicttl relation of parts, owing to the sisie of Ihe muscles, tlio 
inoirion should be freely enlarged ; anomalies in the orifpn of the 
artery are sometimes met with; large branches of the soleus ars 
liable to be confounded with the posterior tibiaL 

TTT At its Upper Thiro. — The artery here Ues very deep, 
being covered by the tibialis posticus, the deep aponeurosis, the 
sole us, and the gastrocnemius. 

Operation. — The following (Btmard and Huede) is Malgaigne'a 
method: — 1st. At a distance of two-thirds of an inch from the 
internal border of the tibia make an incision at least four inches in 
length, through the integuments and deep fascia ; 2d. Carrying the 
. index finger into the wound, detach and push outwards the inter- 
nal head of the gastrocnemius, and divide also the attachments of 
the EoleuE, thus exposed, from the posterior surface of the tibia; 
3d. Whilst an assistant keeps this muscle held backwards and out- 
wards with a blunt hook, divide the deep layer of aponeurosis upon 
a director, and search for tlie vessel immediately beneath; 4th. 
Detach the artery, and pass the Ugature beneath it with the artery 
needle. 

ModiJkaUrma. — Manec directs the division of the soleus muscle 
through its entire thickness, at least one inch from the internal 
edge of the tibia, the wound is gently separatcdj the anterior apo- 
neurosis of the muscle, a thick, pearly layer, IB recognised, and 
incised the length of the wound; Guthrie advises to make aninciaioa 
of six or seven inches in length perpendicularly through the calf. 

^eroneBi hrterj, — The peroneal arises from the posterior tibial 
I runs along the inner border of the fibula to the outer side of the 
jalcis; its course is marked by a line drawn from the posterior 
part of the head of the fibula to the external border of the tendo- 
Bchillis, at the malleolus; it isfigated just below the middle of the 
leg. 

OpwaUon. — The foot being extended, make an incision, two or 
three inches long, one or two lines behind the external edge of the 
fibula and parallel with it; if the soleus is met with, it must be 
separated from the fibula and drawn inwards: the edge of the 
bone being now exposed, the attachments of the flexor polUcis pro- 
priua to ita posterior surface are separated, and the ai'.ery ip found 
at its internal side; the muscle has a strong aponeurosis oq its 
- anterior surface, which must be divided, as the artery lies under it. 

Popliteal Artery,— The popliteal artery extends from the open- 

LJny in the adductor magnua to the lower border of tlie pophteofl 

^^osc/e, in an ofjljque direction, downwards imd outwards. The ana- 

WafcaJ TBlations of parts in thepoplilea\BpftC6Me*atQftcr«6',— 'Baa 
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eTternal saphenous vein runs perpendicularly in the median ]ine, 
and in the middle of tho popliteal space perforates the deep fascia; 
then ascends, winds around the popliteal nerve, and empties into 
the popliteal vein. It is accompanied by the external saphenous 
Derve, Irom which it is separated by a process of the deep fascia; 
the popUteal nerve passes down the middle of the popliteal space, 
beneatii the deep fascia, superGcial to, and on tlie outside of the 
popliteal Tessela, from which it is separated by adipose tissue; it 
gives off the external eaphenouB and the peroneal nerves ; the pop- 
Uteal artery is covered in ita whole course, and crossed at the mid- 
dle of the popliteal space, by the popliteal vein, the direction of 
which is vertical ; the artery always beneath the vein, is somewhat 
interna! to it above, and external to it below ; the vessels are 
covered superiorly by the belly of the semi-membranosuB ; below 
they pass between the two heads of the gastrocDemiua. They 
are connected together, throughout their course, by dense cellular 
tissue, which renders their separation difficult. It may be iigated 
in the tbilowing places; — 

I. Below the Intehnjl Cokdyle, — (Fig, 80.) The fallowing is 
Marchal's method: — 

The patient is placed 
on hia back, the hmb 
flexed and lying on 
the outer side; the sur- 
geon, standing on the 
outside, feels for the 
internal side of the 
muscular mass bound- 
ing the popliteal space 
.intern ally and below, 
makes an incision, b, 
two and a half inches " j.^^ ^^ 

length, fram above 
downwards, from without inwards, and from behind forwards, 
along tho edge of the internal head of the gastrocnemius, a, to 
within half an inch of the internal border of the tibia; care is 
taken to avoid tlie internal saphenous vein,^; the aponeurosis la 
divided a httle further back than the skin ; the finger is introduced 
to break down the intermuscular septum, the leg being fiexed on 
4he thigh to relax the muscles; at the bottom of the wound is seen 
the nerve, e, to the inside, the artery, d, and the accompanying 
Yein, c, drawn outwards. 

II. Ik rra Lower Pobtioh.— {Fig. 81.) The patient iti lud on 
his face, the leg extended, and an incision made through the inte- 
gument, three inches long, slightly on the outmde of the median 
line; the exWrnal saphenous vein,/ which lies under the skiii,i«. 
aarelijlly avoided ; the fascia, a, is dividcA,Kni'Oi\tcfiMw»K »i(«X»K>K» 




the space between the IwoVeaiAa o5 \i\ft mB.\.iocn«aN«»^*^ 
ed with tho finger, esposittg tbe ^oV^**^ viftiMe^^"** 
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and most external, the artery, d; the nerve and ve 
inwardSj and the needle is passed from within outwa 
III. Is rra Upper Paht. — The patient ia placed 
position &3 last given ; an incision 13 made three inches in length, 
commencing at the inferior third 
of the thigh, and passing along' 
the posterior margin of the semi- 
memhranoBUB muscle; tJie ekin 
and fascia being divided, the cel- 
lular tissue is separated with the 
director and finger; the leg ia 
now flexed, and the nerve first 
appears, then the vein to its in- 
side, and lastly the artery; the 
needle is passed from witliio out- 

Femoriil Artery. — The femo- 
ral extends from Poupart's liga- 
ment to the tendinous opening 
in the adductor magnus muscle, 
■tia. PI. at tie junction of the middle ana 

lower third of the thigh, in a line 
drawn midway between the anterior superior spine of the ilium, 
and the symphysis pubis, and the inner side of the internal condyle. 
A ligature may be applied at any point, but it is generally tied — 

I. At its Ikfehior Part.— The artery at this point enters a 
fibrous sheath, formed by the fibrous bands which extend from the 
vastus intemus to the adductor magnus and longus, having over it 
the sartorius mus- 
" cle, faacite, and in- 

teguments. 

OpernWon.— (Fig. 
82.) The thigh is 
flexed on the pel- 
yis, and the leg on 
the thigh, and the 
limb resta on ita 
external sni'face ; 
an inclsioi'i is made 
three inches long 

gin of the sartorius 
muscle, if recog- ; 
nised, or on the ! 
line above given; J 
the skin being di-l 
\\Aii4, the sartoji 
1 a, i!MeiV«,^'«'i*'oii 




ria^ f, recognised^ arnJ the fascia, a, dwiAed ( 
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ifithin its extemal border; the muscle ia drawn backwarda and 
[ the posterior part of its sheath divided ; the space between the 
intemua and adductor magnna ia now recognised, which 
LB the canal of the artery ; tliis canal, 6^ is laid open gn a 
I director, and the artery, d, exposed, with the vein on its insido, and 
I the saphenous nerve on the outside ; tlie vessels are united h; very 
dense cellular tissue, and great care ia necessary lo isolate the 
I artery; the needle is passed from without inwards. 

IL Ai ITS Middle Pobtion.^ — The artery is covered by the akin, 
I BuperSeial and deep fasciae, and sartorius, and ts contained in a 
fibrous eansi ; the femoral vein lies on tlie outer and posterior part 
I of the artery, and the long aaphenoua nerve more externally. 

Operation,. — The limb is placed in the position above described, 
kud an incision three or four inches in length is made at the mid- 
I die of the thigh, on the line given, or on the inner border of the 
■ sartoriiiB muscle, its upper estremity being six hnes, and the lower 
[ two lines from the internal border of that muscle ; care being taken 
raid the internal saphenous vein, the course of which is made 
[ apparent by compression above; the sartorins ia exposed by divid- 
[ ing the fascia lata, and drawn outwards, and the fibrous connexion 
, between the vastus and adductor muscles is exposed and divided; 
the sheath of the vessel now appears and is opened, and the nee- 
dle passed from within outwarda, avoiding the vein and long 

III, At rra Uppsr PoRitos. — The artery lies in a triangle 
formed by Poupart's ligament above as ila base, the sartorins 
externally, and the adductor brevis internally, and known as 
Scarpa's apace ; the artery ia very superficial, being covered by 
integument, the superficial and deep fasciie, and lymphatic glands; 
the vein ia on the inner and slightly posterior part. 

Operation.— (Fig. 83.) The artery is tied near the apex of the 
triangle; the thigh is 
slighUy flexed on the 
body and abducted, 
and placed on its ex- 
ternal aspect ; an inci- 

ing about four inches 
below Poupart's Lga- 
ment, along the inner 
margin of the sartorius 
muscle, three inches 
in length; the saphe- 
Da vein, first made 
prominent by pressure 
above, is lell to the in- 
ner side ; the fascia 
lata,o, is divided, flieaarUirius,b,BspoBfc4»3\?ii'!^-«^*w-'^^^-^ 
tbeabeath of the vesseUbecomee (tp^axfta^.-, ftia v^"*'^'^**^^^' 
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ifl recogniged by its pulsations: the sheath is opened ti 
extent t« pass the needle, wcich is cautiously done from within 1 
outwards to avoid the vein, c; the point of the needle ehould be 
kept dose to the artery, d, as the vein lies closely on ite inner and ' 
posterior aspect. 

ComplicatioTia. — If the aaphena vein is wounded, compression ia 
sufGcient for ite treatment j if the incision falls upon tlic sartorius, 
this must be drawn aside. 

IV. Beneath Poupaht'b Lioamest. — The artery is Btiperficial, 
being covered by the skiOp superficial and deep fascite, and lym- 
phatie glands; the vein lies on its inner side, and the anterior cru- 
ral nerve half an inch to its outer side; the veseels lie in a canal 
formed by the jjarting of the two layers of the fascia lata, and are 
aeparated by this septum. 

" " ™ > ■ a of the artery being recognised, mid- 

way between the * 
anterior superior 
spine of the ilium 
"^ and the pobcs, an 

two inches ia 
length, over the 

ing at the crural 
arch; the skin and 
cellular tissue are 
divided, the fascia, 
a, raised on a di- i 
rector, and the 
sheath exposed; 
this ia opened, the 
vein, c, drawn inwards, and the needle passe 1 ftrnmid the artery, 
6, from within outwards, ligating it above th' profunda femoris. 
Porter mokes the incision parallel with Poupari's ligament. 

ComplieatioTis. — In persons of ordinary flesh, Ihe fold of the 
groin corresponds exactly with Poupart's ligament, but in those 
who are very fleshy the fold is somewhat below Poupart's liga- 
ment; and aliould this be taken as the guide to the commencement 
of the incision there would be danger of applying the ligature just 
below the origin of the profunda. It is advisable to bring the liga- . 
ment into view before the ligature is applied, and pass the needle 
a finger's breadth below. 

EzlflrDal niBc Arterr- — The external iliac, about four inches 
in length, passes obliquely downwards and outwards, from the 
Moro-iliao symphysis to Poupart's ligament, in a line drawn from 
the left side of the umbiliuua to a point midwayjjetween the ante- 
rior nuperior spioe of tlie ilium and the symphysis pubis; it may 
te hffateii in any part of its course, escttpt iieat i\s 
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Its anatomical relationa are (Fig, 86) :— In its 
' portion it haa in front the peritoneum and inteEtinefi 
leor Poupart'B ligament the spermatic veaselg, genito-cniral 
nerve, circumflex iliac vein, lymphatic veBseU unii gknda; ester- 
nally, Uie psoag magnus, u, from whieii it ie separaled by tJie iliac 
fascia; internally, the exteroal iliac Tein; below, and curving 
along its side, the vaa deferens; behind, it rests above upon 
the external iliac vein, which gradually passes to its internal 

■ udc. 
Operalion. — (Fig, 85.) The patient being placed in a recumbent 
position, the abdo- 
minal miiecles relax- 

made Ibree or four 
inches in length, 
■ commencing about 

Iftn inch and a hall' 
within the anterior 
superior spine of the 
2ium and on a level 
with this procean, and 
extending in a curv- 
ed direction down- 
wards and inwards, 
nearly parallel witll 
Poiipart's ligament, and terminating an inch and a half oliove it, 
just outside of the external abdominal ring ; on the lell side it trill 
be found convenient to commence the incision internally, at the 
external ring and carry it upwards and outwards to the point 
indicated within its anterior superior spine ; the integuments and 
ftscia are incised and tlie superficial epigastric artery, if divided, 
tied; the aponeurosis, c, of the externa! oblique muscle is now 
exposed and divided on a director; in the same manner the fibres 
of the internal oblique and transversslis musck'S, a, are divided 
until the transversalis faseia, recognised by its wliite, opaque 
appearance, is exposed; this membrane is cautiniialy opened and 
incised on the director; the peritoneum, rf, is now exposed and 
carefully detached from the iliac fossa, and pushed towards the 
pelvis ; the artery, 6, is readily felt pulsating at the bottom of the 

id, along the inner border of the psoas muscle, the vein being 

e inner aspect, the genito-erural nerve external; the sheath 
is opened and tlio needle insinuated beneath it, from within out- 
wards, to avoid the vein. 

ifodifiealimu. — Abcmethy made an incision io the course of the 
artery (Fig. 86, a), three inches in length; Cooper made a curved 
incision (Fig. 86, c), eomraencing a little above the spine of th* 
ileum, and terminating a little above thevntjMrosie&^^'^^''"^^*^V^ 

wpi'ii thp ant*rif.r aimpriciT (m%afc,»aiQ.\iJ»*S'*** 
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Eplcnfltrte Arlerr — This artery (Fig. 86, g), Brines from the 
fore part of the external ihac above Poupart's hganient; it at first 
descends, then paEses obliquely upwards and imvftrds between the 
peritoneum and the transversalifi Casein., in a line drawn frnm the 
middle of Pouport'a ligament to the umbilicus; it lies behind the 
inguinal canal, and to the inner side of the intei'nal abdominal 
ring; it has two veins nearly lo its origin. 

Operation. — The incisions in the last operation, but not bo long, 
are equally adivpted for liEflting this artery ; the spermatic cord la 
first sought for, and being rniaed, the inner border of the internal 
ring is exposed; the ring is dilated with the end of the finger, and 
behind the layer of traneversaliB fascia constituting itK boi'der, the 
artery is felt, 

Comman IliBo Arteir. — (Fig. 86.) The common iliaa, d, two 
inches in length, passes from me bifurcation of the abdominal aorta, 
on the left side ol' the body of the fourth lumbar vertebra, a point 
corresponding with (he left side of the umbiliuus, on n level witli » 
line drawn Irom one crista ilii to the other, downwards and outwards 
along the margin of the pelvis to the sacro-iliac synchondrosis. 
The artery npon the right side is longer than that upon the left, 
and has in front, the peritoneum, and at its point of division, the 
nrelcr : behind, the accompanying vein, i, is partly external above, 
but below it hea behind and slightly internal; on the outer aide, 
the common iliac vein above, and the paoas muscle, u, below. The 
left common iliac has the rectum and suprrior luemorrhoidal artery 
in front, the lefl common iliac vein internal and partly beneath, 
and the psoas magnus external. 

Ojwoiion, — (Fig. 86.) The patient being placed on the back, 
inclining to the opposite side^ an incision, r, is made commencing 
just anterior to the extremity of the eleventh rib, and carried 
downwards, one and a half inclies wKhin tlie anterior superior 
opine, and terminating just above the internal ring by a sharp 
curve upwards and inwards of an inch; the entire length being' 
about seven inches; the integuments and superficial fiiscia are 
divided; then the three abdominal muscles are incised and divided; 
the fascia trans versalis, cautiously raised from the peritoneum, 
first at the upper part of the wound where the union is shghtest, 
the peritoneum is now gently elevated and pressed inwards ftum 
tlie iliac foa^a towards the pelvis; the pulsations of the external 
iliac, r, are first recognised, and the finger carried upwards along this 
vessel reaches the common trunk ; the ureter, Hj in front is carefully 
b pushed aside, aad the needle passed from within outwards, 

CampUcaliona. — There is great danger of lacerating fJie peri- 
weiuij, 'baUi in the net of separatint; it from the transversalii 
Via, aac! I'a taieing it B-oni the iliac Eosaft; lo ft\Q\4 Aitt toJ. 
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dent the tranaveraalis fascia should be first raised high up in the 
wound, wbere the attAchmenfe are the eligbtcst; to avoid the 
second, the peritoneum, with the inclosed bowels, o, should be raised 
"u tlie paima of an assistant standing upon the opposite side of the 




pntient, while the surgeon gently separates with hia lingers itd 
Wlachtnenta ; if the operator work too deeply into the iliac Tossii, 
he may get behind the psoas, instead of ia fi-ont. 

ifodificitiom. — Mott carried his incision five inebes, commencing 
Above the external ring, passing in a cnrved direction, half an inch 
abo»e Poupart'a ligament, upwards, a httla abore the spine of Uie 
ilium; Crampton made an incision several inchee long irom the 
seventh rib, downwards and forwards, curred outwards, to tlie 
front of the spine of the ilium ; Dumricher mattes an incision from 
just almve the anterior superior spine towards the utnbilicua, nearly 
to the sheath of the rectus ; other modihualions are immaterial 

Abdominal AoMa, — This art«ry lies in front, and a little lA the 
lelt side of the bodies of tlie vertebite, having the vena uava on its 
right side, the aympatheUo nerve on ita left, and behind, the left 
lumbar veins; it may be ligated about one inch above its blfurca- 

OperaHon. — The abdoraiaal aorta can be exposed and success- 
fully ligated by the operation above described for the common 
iliao; the artery being separated from the vein with the finger or 
a director, the needle passed from left to right Cooper made an 
ision along the linea alba, three inches in length, the middle eA 
m a level with the umbilicus, but a l\\.0iS5 \ri >i^a \a^\ ^^^^^J^' 
toneomvi'aB opened, the inVeBtmea^wdaci «»**,***. TO-^^^^" 
by ita pulsations, the pefiloTieii co-jcnM^ '«»* "vw™- ^*^ 
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nail on the left, side; the finger carried under the vessel, and &e 
needle pasaed from left to ri^ht. Murray made an incision from 
the extremity of the tenth nb downwiida six inches, curving 
backwarda to wiUiin an inch of the anterior spine of the ilium, q, 
and reached the aorta from the aide by rai^ng the peritoneum. 

InteruBl lllao ArteiT. — fPig. 86.) This artery, v., is an inch and 
a half in length, cstendiog from the hifurcation of the common iliac 
downwards and forwards to the upper margin of the great sacro- 
Bciatic foramen ; it is in relation anteriorly with the ureter, B, which 
separatea it from the peritoneum; poet«rioriy, with the internal 
iliiic vein; it reats on the Bacral plezuB of neryeaand the pyrilbrmia 
muscle; on the left, the rectum lies partially over it. 

Operation.' — The internal iliac artery may be readily exposed and 
ligatcd by the method described in the operation on the primitive 
iliac Stevena made an inciaon five inches long, half an mch out- 
side of and parallel to the epigastric artery. White made on inci- 
sion in a semicircular form, commencing two inches to the left, of 
the umbilicus, and ending near the external ring, seven inches in 
length, with the convexity towards the ilium. 

Glnleal ArUtrf, — This artery emerges from the pelvis, at the 
upper part of the great isohiatic notch, above the upper border of 
the pjriformia muscles; it 
is covered by the gluteus 
maximus muscles, and is 
accompanied by two Teina; 
a Une drawn from the pos- 
terior superior apine of the 
ilium to the top of the great 
trochanler marks the course 
of the artery. 

Operation. — (Fig, 87.) 
The patient placed upon 
his belly, the thigh extend- 
ed, an incision is made on 
the line above indicated, 
four or five inches long; the 
cut IB parallel with the fi- 
bres of the gluteus maxi- 
mus, which should be sepa- 
rated, and the finger intro- 
duced to detect the pulsa- 
'ions of the artery; the py- 
rtformig and gluteus medius 
muscles, the borders of 
wliich cover the veBsel, are 
eparaCed, and ibe artery isolated from its veins and the needle 





AKTEIUES OF THE LOWEE KXTItEMlTIES, 



87 



Scfatfc Arterj, — The Bcialio artery escapes from tbe pelvis 
between lie pjiiforraia and coccygeus musclea, and descends in the 
interval between the trochanter rnnjor and tuberosity of the 
ischium ; it is covered by tlie gluteus maximug, and is accompanied 
by tliB sciatic nerve, and the vein which hea to its posterior and 
inner side ; the centre of a 
line drawn from the poste- 
rior Buperior spinous proce^ 
of the iliura to the tuberosity 
of the iEchium, marks the 

nint of exit of tbe artery 
m the pelvic cfivity. 
Operad'on.— (Fig. 88.) The 
patient being plnced upon 
the belly, make a vertical in- 
cision, two inches in length, 
the centre of which fails 
upon tbe point of emergence 
of the artery, as given above ; 
divide the stin, cellular tis- 
ane, and the fibres of the 



the ii 




irtery, the smaller of the two 



Intern bI Pndic ArtAry- — This 
terminal branches of the internal 
iliac, passes out of the peh 
through the great * ' 

foramen, interna! ti 



foramen; it runs along the ramus 
of the ischium and pubea, and di- 
vides into the arteries of t^e 
penis; it may be ligated at two 

L At tbk Gbeater Sioso-Soii- 
Tio FoRAHEN. — In this operation 
the same inci»on is made as in the 
ligature of the sciatic artery; the 
pudic is found a Uttle internal, 
ncmmpanied by its veins and the 

ir. Iw TBS PEBureuM.— (Fig. 
89.) The artery may be ligated „ „ 

in the perineum as it ascends the 

ramus of tbe ischium ; a \\oe iTi.'WTi ^tKra. flns. mviSve^ =: 
to the int«ruol border of l\ic luWr 'wfeSii-aiM^** *'* *= 




ON THE 

mrterf. !rhe patient being placed ia the positioiv Tor iitbotomy, &n 
incision two inches in length ie mado along the rarauB of the pubes, 
near the arch ; by careful dissection tlie Teaaei is found aliing the 
inner border of the ramuB, where it may be isolated and the liga- 
ture applied; care ahould be taken oot to incise the corpus cavur- 
noBum. 

DoraalU Penis Artorr. — This artery has been ligated by Dr. 
Hutchison, of Brooklyn, N. T., Prof, of Operative Surgery in the 
Long Island College Hospital, who gives the following description 
of the operation : — The artena dorsalis penis is one of the termi- 
nal branches of the internal pudic. It reaches the dorsum of the 
penis by passing between the crura, and runs forward, through the 
suspensory ligament, in the groove of the corpus cavemosum, to 
the gl&ne, distributing bntnehes in its course to the body of the 
organ, skin, and prepaee. It ia enveloped in the subcutaneous 
layer, and is accompanied by the dorsahs penis nerve and vein — 
the latter structures should be remembered in ligating the artery. 
My opertition consisted in making an incision three-fourths of an 
inch in length, commencing two inches in front, of the pubea 
directly in the median line; the inci^iion was carried through the 
skin and superlicial lamina of the subcutaneous layer, when the 
artery was Hilly exposed. A Bmall artery needle, currying a liga- 
ture, was then passed around the artery, carefully avoiding -the 
nerve, and tied* 



Tkins may be wounded in the same maoner as arteries, but there 
is leas liability to sudden and severe beemorrliagQ ; the largest Teins, 
OS the vena cava and subclavian, have been lacerated to the extc-nt 
of an inch, and life has Btill been prolonged for several honra. They 
have, however, but feeble power of contraotion, and hieraorrhBge 
ia more apt to continue in a passive manner than when arteries 
are wounded. Wounda of veina heal very readily and with but 
slight soar, thougb they are lacerated; the calibres of veins are 
much more seldom obliterated ailer wounds than arteries, owing 
to the sluggish and even current of blood of tlie former, and tlie 
rapidity with which the tissue of veins heals. 

Yenous hemorrhage is readily suppressed by pressure, and unlosa 
the vessel is large a compress and bundage will prove sufficient to 
permanently arrest the bleeding. Wben large veins are partially 
divided the edges of the wound may be raised and inclosed in a 
ligatnre, applied upon its outside; union has frequently followed 
such treatment, and the calibre of the vessel has been preserved. 
If a large vein is completely divided, and firm pressure cannot be 
maintained, ligatures should be apphed, as in similar wounds o( 
arteries. 

Wounds of large veins made during an operation are liable to 
be followed by the entrance of air, and sudden syncope. The Gn- 
ger should be instantly and firmly pressed upon the patulous vein 
to prevent a furtlier admis^on of air, and efforts at. resuscitation at 
once undertaken. The patient should be placed in a recumbeDt 
posi^on, with the head low, and feet high, to favor cerebral circu- 
lation; the limbs chafed towards the heart; stimulants adminis- 
tered, and artificial respiration induced. 



vabicose: veins. 

The treatment to be adopted for Ihe cure of varicose vi 
depenlls upon the part of the body where found. It is our purpose 
to speak here only of varicose veins of the legs. All radical truat- 
mcnt aims at the obliteration of the larger tc»itikfc,'m.*i.vs. * 
this object the followinR mel\vo4ft\v4ve\iet?ci sAo'i'^K'^'- — 

mih Pins and Nrtila.—Mwvy ^oaaei "^^ -a^cSifc ■■»>«' 
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the Teiti, and a second peqiendicularly through the vein under 
tlie first needle, and upwards through tlie vein again to the skin; 
a tijroad waa then paaaed around their extremities aa in the hare- 
lip Buture; Velpeau passes the pin transversely under the vein 
without wounding its parietes, and secures it hy the twisted 
Buture; FHcke tronafixea the Tein with the needle and alloTPS it to 
act as a eeton ; Erichsen lays a piece of wax bougie upon the 
vein before applying the hgature; Lee, after three or four days, 
withdraws the pins and divides the veins sub- 
cutaneously; Wood uses the needles of the 
sine of the ordinary hare-lip pin, one of 
which is first inserted subculaneously over, 
the second, under tlie vein, both entering and 
emerging at the same opening, and when 
inserted the extremities ore twisted upon 
each other, producing constriction of the 



inches in lenL 
tlie cavity filled with lint, and a compress 
and bandage applied ; the resulting inflam- 
mation extends Buffieiently to obliterate the 
other varices; if varices exist above and 
below the knee, incision should be made at 
both points. 

Sef.tion. — Velpean directs that the vein he 
raiEed with the skin, by the surgeon and his 
assistant, a straight bistoury passed under 
it, and complete section be made, the wound 
filled with lint and pressure applied; Erodie 
makes subcutaneous section by passing a 
small slightly curved bistoury under the vein 
and dividing the vessel on its withdrawal; 
the hemorrhage is restrained by compres- 
sion ; when several ligatures are applied to 
veins the vessel may be divided between 
them; Chasaaignac employs the Soraseur, and 
alleges that both hemorrhage and suppurative 
phlebitis are thereby averted. 

Stfisi'on. — This ancient operation consists 
in laying bore the vein and dissecting out a 
portion. 

Ligature. — Home and Beclard applied the 
ligature directly to the 'vein, by raising a fold 
of skin transversely and incising it, and then 
dividing the vein above; Re(innud passed the 
ligature under the vein with a needle, and 
ilacing a roll of diachylon upon the vessel 
" le ligature firmly; Qagaol&a pio^oaei \i 
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Mbcnterieouslj through a ^gle puncture of the ekin; Tidal applied 
a metallic Hgalure; Levis very ingeniously passed the metallio 
ligature under the vein and out on the opposite side, then re-enter- 
ing; the needle through the eaxae opening, ho passed it above the 
vem and out at the openii^ where it first entered, thus making a 
subcutaneous lignture; Ricord passed two silk ligatures, one above 
snd the other below the vein, but both entering and emerging by 
the same opening, and the ends are then tied so firmlj on each 
Bide as to strangulate the vessel. 

CavitTisalum. — The caustica generally selected Brc cauBtic potass, 
and Vienna paste, a mixture of caustic potusa and powdered lime, 
made into a paste by adding spirits of wiQ& Several pieces of adhe- 
sive piaster, having small openings, varying in size from a split pea 
to a three cent piece, are placed over the most prominent parts ot 
the vessel; the caustic is opplied and covered with another strip at 
plaster and allowed to remain from twenty minutes to half an hour ; 
the dressings should be poultices to hasten the separation of the 
slongh; if the first application is sot sufficient to obhterate the 
vein, a second should ne made. 

Compressifm. — Various instruments have been invented to make 
Gompres^on, but none have proved very efiectuaL 

InjecUons, — Immediate coagulation of the blood has been pro- 
duced by powerful astringents, as the perchloride and the persul- 
phate of iron, diluted wi3i water; the fluid is thrown into the 
vfeia with Pravaz's syringe, or the hypodermic syringe (Fig. 90), 
now in general use. The iron being diluted with two or three 
parts of water, a ligature is apphed above the knee to distend the 
veins below, or the patient stands ereut a few minutes, three or 
four drops of the preparation are drawn iato the syringo, the 
amount being determined by the dots on the piston rod, an assist- 
ant compresses the trunk of the vein above the point of injection, 
the point of the syringe is then inserted into the enlarged vein, and 
the contents injected; to avoid all risks of the escape of coagula 
into the circulation, a compress should be firmly bound upon the 
main trunk of the vein; the injection should be made in a number 
of places. 



CHAPTER IV. 
ON AMPUTATIONS. 

AKEPCTATIONS IN GENBBAI.. 



AiiprTATiOKa are performed tlirt 
Uirougli tlie joints; the former are s 
the latter, in Ike amttguitoj. 



CirtiiUcr Method. — There are three principal steps in liis opera- 
tion, viz.; — 1. Incision of the skin; 2. Incisioii of the louBclea; 3, 
Section of the bone. To incise the skin easily and neatly, the ope- 
rator should stand upon, the right side of the limb, the led foot 
thrown forward and placed firmly upon the floor, the right knee 
hendjng sufficiently to give treedom of motion to the body; the 
left hand graspg the limb above the point of operation, and the 
handle of the knife ia taken between the thumb and forefinger of 
the right hand, being lightly supported by the other fingers ; stoop- 
ing sufficiently to allow the riglit arm to encircle the Krab readily, 
he carries the knife around until the blade is nearly perpendicular 
to the long axis of the limb on the side nest to him with the point 
downwards, and the hand of the operator above the limb ; he now 
copimencea the incision with the heel of the knife, giving slightly 
sawing motions, and brings the hand under the limb, and then 
directly upwards upon the aide next to the operator, nntil the heel 
touches the point of commencement; the handle of the kniie held 
thus dehcatelj will change its relative positions as it passes around 
the limb without the alightest embarrassment to the operator; if 
the handle is firmly grasped in the whole hand, the incision cannot 
be completed without the aid of the other hand, or an awkward 
movement of the hand holding the knife; the ease with which the 
mcision is complelsd wiil depend much upon whether it com- 
mences well down upon the side of the limb next to the operator. 
The akin ia rwsed from the first layer of muscles by dissection, and , 
drawn upwards, two or three inchca, according to the diameter of ) 
tJie limb, like the cuff of a coat. 2. The first layer of miisules Is ■' 
divided at the margin of the retracted integument, in the same 
juanner aa the incision of the skin ia executed (Fig. 91)- this layer 
is nuaed wicli the fen//e, and drawn stiHfovyncr upwards; and the 
^ lajer of muscles is divided down Ui the \ione t¥\^, WTl Xi'S 'Cao 
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same sweep of the knife as before gi^ea. 3, The bone ia then 
sawn at the apex of the uone. 

Modiftcaiions. — The chief modification a are: — Louis divided the 
skin aad auperhuial layer of muscles at one inciHion, drew them up 





and divided the remainder; Petit incised the skin, drew it up an 
inch, and then divided the muscles directly to the bone; Alanson 
dissected up the skin and then cut the muscles completely to the 
bone; Bell followed Alanson, but concluded by detaching the 
muscles from the bone, an inch or more, with the point of a 

Flaps.— Flapa may bo anterior, posterior, or lateral; they may 
be made from without inwards, or from within outwnrdB, 

SbigU Flaps.— The operator grasps the tissues on the anterior 
part of the limb, with the left hand above the point of operation, 
&nd placing the heel of the knife at the point of the (ingers on the 
opposite side of the limb, with a slight downward curve, he brings 
it over to the point of the thumb on the opposite side, with one 
stroke dividing the tissues to the bone; he now witiidrawa the 
knife until the point reets in the angle of the wound, when he 
tbrusta it under the bone, taking care that the point emerges at the 
Angle of the wound on the oppo^te side where the incision com- 
menced ; he now makes a flap from Uje posterior part of the Umb 
of sufficient length to cover the stump; the muscles are dissected 
from the bone with the amputating knife or a scalpel; the opera- 
tion is very rapid, the knile not being raised from the limb. 

iimitte Plaps. — (Fig. 93,) The operator grasps the tissues on the 
npper part of tlie limb with the lell band, the thumb and fingers 
renting at the middle of the Umb on opposite (udes; the knife, a, 
is then entered at the thumb and tliruat (hcou^l\»fo«^<t'i«-'ws™i, 
emerging on the oppoaiXe &\iie lA 'ivft^\TiL'i.-«'Nw«'i.*tf=-^'''>^'*?^^*.^'^ 
I jutd passed downwards and o\i\.-«B3;&ft^c,w.^>.-otf" ~""''"'^™ 
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of the required length ; it is again te-entered at the snrac poin^ 
paasing beneath the bone emerges from the sanie poiut on tne 
opposite side, and a flap is made from the posterior part of the 
hmh; both flapsare forcibly 
retracted, the miiedes dia> 
sected from the bone, and the 
bone divided. 

JforfyScaKona.— Bay a ton 
divided the Eolt parts circu- 
larly down to the bone, and 
then made two lateral inci- 
sions to the requisite extent 
and raised quadrilateral 
flaps; Si'dillot first made 
two small flaps, turned them 
back, and completed the 
operation as in tlie circular 
method ; Langenbeck made 
the flaps from without in- 
wards. 

Rectangular Flaps. — (Fig. 
94.) Mr. Teale recommends 
the following operation ; — 
First mark on the limb with 

ink two flaps; the size of the long flap is determined by the cir- 
cumference of the limb at the place of amputation, its length and 
its width being each equal to half the circamference. The long 
flap ie therefore a perfect square, and is long 
enough to pull easily over the end of the 
bone. la selecting the structures for its for- 
mation, such parts must be taken as do not 
contain the larger blood-vessels and nerves. 
The flap so formed will be for the most part 
anterior in position as far as regards the gene- 
ra! aspect of the body, but superior when the 
patient is in tJie recumbent posture, as during 
the alter treatment. The short flap, containing 
the chief vessels and veins, is in length one- 
fourth of the other. The naps being formed, 
the bone sawn, and the arteries tied, the long 
flap is folded over the end of the bone; each 
of its free angles is then fixed by auture to the corresponding 
free angles of the short flap. One or two more sutures complete 
the transverse Une of unipu of the flaps. At each side the short 
flap is united to the correaponding portion of the long one by a 
point of auture, and one suture more unites the reflected portion 
of the long 8ap to its unreflected (Fig. 95) portion. Thus the 
tmnsverse Une of union is bouaded ai each cad by a sliort lateral 
iw at right aoglea to it. 




AMPUTAriONS IN THE CONTINirn 



I OmoI Method. — In this operation the incision may be made lika 
kn inverted V, tlie apox being a little below the point where the 
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bone is to be sawn ; the ineifiion being extended quite down to the 
bono before the lower portion of the flap containing the large ve*- 
Belil is divided; or a perfect oval (Fig. OG) may be marked out by 
the tirst incision, and the operation cornpleted as in the former case. 
The oval method is seldom adopted except in amputation at the 

AmpDtKUoDB In ilie CanilKDiir. — The raethods of ampiitO' 
tion already described may be employed in the disartieulation of 
limbs. The instrumenls required are a single knile, having: a nar- 
row blade, to enable it to move more readily over the irregularitieH 
of the joint, with a thick back to give It firmness, and an artery 
forceps. The chief points to be well considered by the operator 
are thus concisely slated by Ualgaigne (Operative Surgery, Am. 
£dit!en) :— 

" The operator has here three special objects in view : 1. To well 
recognise the articulation bclbre commencing. 2. The deali being 
divided, to traverse the articulation without hesitation, destroying 
kll iU means of attachment. 3. To preserve flesh and integument 
enough. Whence the following rules; — 

" ib lUcogaae the Articulation. — The surgeon should have the 
dispo»lion of the articulation so fixed in his mind, that he could, 
without having it under his eyes, trace it out exactly. In this 
way, recognising one part of the articulation, he is sure of the 
others, neither the blood nor tlie soft parts causing the knife to 
deviate. He must also know the direction of the ligaments, to 
attack them more surely; their length, to cut thera between their 
attachments; their breadth, to divide them completely. 

" 1. The surest giiidcs in finding the joints are the osseous pro- 
jections. It is with them you must Orst occupy yourself. To find 
them, you may place the lunb in a position that causes tliem to 
project; seek them on the ade where they are most pronuoaeji.^*, 
put aside by careful pressure V\vb aoft. -^mX&^K**., ^w '' ""' " 

tatak tlieir projections; and, WAj, watt \X\ettt\fS ' 
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known point: for example, passing the finger along the shank of ' 
a long bone till yau reach its extremity. 

" 2. The second indication consists in tlie folds of llie skin, sc 
times pt^ed immediately above tbe joint, eomelimeH Bomi 
from it. 

"3. Tou may, as a third resource, cause to be promin 
the sight and touch the tendons which are inserted ne 
joint. To effect this, eauEe the muscles to contract ; this ia ui 
Bufficient; or you may render their projection greater by opi^os- 
ing the movement of the limb which their contraction tends to 
execute. 

"4. If ftU these trials fail, you may assist yourself by the neigh- 
boring tuberosities, whether or not they be in the some line, pro- 
vided their distance and connexions are well determined belbre- 
band. It ia objected that the relations, and especially the distance, 
vary in different Hubjeets; consequently, they can only give us a 
tolerably close indication: but certainly there Is never more than 
some lines difference ; and it is better to have sucb approximatioa 
than none at all 

"5. If these means do not suffice, seize the limb with the right 
hand, and seek Uie joint with the left, moving the limb slightly, 
and thus try to mark out the two diameters of the joint, or, in 
other terms, the point of entrance and exit of the knife. 

"6. Lastly, supposing that all these indications do not afford a 
certain result, incise the skin in the most suitable direction, and, 
after having raised it, assure yourself by the touch of the articulnr 
hne. If the touch does not point it out, place the knife in the 
angle of the wound nearest yourself, its heel perpendicular to the 
horiKon, and the edge perpendicular to the bone_ and thus move it 
along the bone with a sawing sidelong movement, without taking 
it off, and the pressure will cause the knife to enter the joint when 
it reaches it. 

" To Tratntrse the jlritcufaWon.— I. The articulation reeogniEed, or 
at all events presumed to be so, as we have directed, the index 
lino;er and thumb should rest applied on the two extremities of the 
articular diameter until the kniib replaces them. If this search has 
been mode with the right hand, substitute tlie left hand for it 
belbre seizing the knife, In this way you mark the point of 
entrance and exit of the knife. 

"2. If you attack the joint by its dorsal surface, semiflex the 
limb, to extend the parts and enlarge the articular line. Without 
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B foot and hand. 
" 3. The knife should not generally be carried into the joint with- 
out having first cut its principal means of comiexion, which should 
be divided from without inwards. | 

"i. In jointa with several projections and interlock in ga, cora-v j 
i iWeoce bf llw internal or external side. As the knife opens one J 
.part, do not pn?h it in there, bol go on Amim^ ani o^tim^* J 
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fiirther. In this way, the ligaments are not put out of Ihe reach 
of the knife, or shielded by hony projectionH. 

"5. An important fact. An articulation, that offers to llie ana- 
tomist s surface equal to one inch, presents to the operat{>r at least 
four. So long as the ligaments are divided between their attach- 
ments, it is of slight importance whether during their diTlsiou the 
knife fall on the articular line or at the aide of it. 

" 6. The dorsal and lateral ligaments being cut, we can generally 
engage all the blade of the knife between the articular surfaces; 
but if there are interosseous ligaments, they must be first divided. 
Carry the point of the knife directly on them ; as they are divided, 
the ■ " 

between the bones through which tliey may best be attacked, 
general, on the hand and foot, the honesii very compact on Iheir 
dorsa! surface, leave between them on thefr palmar and plantar 
Borfncea intervalB which lodge these ligaments. Carry the knife 
under these intervals, inclining the handle towards yourself, and 
making it form an angle of forty-five degrees anterioriy; tlien 
raise it up to a right angle. The Ugaments divided by this move- 
ment allow the artioulation to be opened sufficiently for the knife ' 
to enter it. 

"8. It is nselcsa to luial«; it strains tlie parts very painfully; 
and if you separate the parts very miich on one side, you apply 
those of the other together. If in cases of difficulty you have 
recourse to this means, laxatc downwards as Ikr as half the dorso- 
patmar diameter, and then vitx vtriid. But it is better to separate 
the, parta by slight traction parallel to the axis of the stump : this 
ordinarily suffiees. The heel and point of the knife should always 
move in the same hne. If, in bringing the knife out of the Joint, 
jotl dread jagging the integuments, push them gently aside with 
jour left forefinger and thumb. 

" Tb Praerve Saffiaent Flap. — 1. The proceedings vary accord- 
iuK to the method, and often even in each method. 

''3. In the circular, you can generaily count only on the skin to 
cover the surface of the wound. Make the incision at a sufficient 
distance from the joint, and dissect back the akin as a culT, If 
there are muscles under It, yoo may cut them obliquely on the plan 
of Alanson, or divide them perpendicularly on a level with Uio 
joint 

"3. The oval method is ordinarily performed by tracing on the 
dorsal surface s Y incision reversed, the ends of which are joined 
by a aemicircolar incision round the palmar surface. When there 
are any large vessels, leave them in the portion to be divided last, 
BS in the method by flaps, bo as to be able to compress the •rterj 
before dividing it beyond llie part compressed. 

"4, In most of the oval proceedviY^,ftiBi-'- 
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articula^on, there is considerable difRcultj in getting the knife to 
act in disarticulating. I lay down here as a general rule, acpoie 
the joint (a be destroyed by a longiiudinal inciairm passing half on 
inth, at ieaai, above, and one t'ncA b^oio it. The two branches of the 



leave, as i 
binder im mediate 
le oeseouB promi- 



T, which All on the inferior port of this 
two small flaps at the upper part, which do 
and linear union, and which perfectly coti 
nences left by the disarticulation. 

" 6. The methods by one or two flaps are 
Soroetimea the flaps are made first, before touching the joint; but 
most usually a simple incinion is made Srst, or the least important 
flap, and tfie second is not began till alter the disarticulation. 

■' 8. The knile having traversed all the joint, when the borea 
are large and uneven, aa in the foot and hand, the instrument 
mast be withdrawn, and its point placed horizontally in the 
extremity of the joint nest the baud operating, and its way cut 
by pressing from right to left. 

"7. To avoid terminating the flap by a point, Ihe knife mnsl b; 
held hoHzonUUy close to the bones, and kept go 
to the re<^uired extent, cutting freely, |, 

"8. It 18 well, before you terminate your flap, 
to apply it to the part to be covered, to see if it 
is long enough. 

"9. If there remain any tendons beyond the 
bleeding edge, cut them off with a scissors. 

" 10. If you fear too much retraction of the 
skin, do Kot divide it until the muscles have 
retracted, 

" 11. You may cut your flap from engorged 
tisBuea, so long as the engorgement is not malig- 

" 12. You may operate when there is not 
enough skin to make a flap: a cicatrix ■will 
be tormed on the articular Burtaces." 

IiiBlrnmenia. — The following instruments 
are required to form a complete amputating 
case : — A long and short knife, catling, metacar- 
pal saw, scalpel, tenaculum, saw, hone forceps, 
artery forceps, needles, and tourniquet. 

Knife, Catling, and Scalpel. — The knife, a, 
eelected for each operation should be of about 
twice the length of the diameter of the hmb; 
the catling, i, is a double-edged knife, the two 
edfies being parallel until they converge to form 
the point ; the scalpel, c, is large and strung, 
having a Arm handle. 

J"iie i^w.- — The form of saw generaUj need ia r< 
'Vood'a case, Fig. 2; the edge ahouli be bUw^XiX., 'Cue ^scWtLwav I 
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to bIIow the saw to bend in its pasaageTSWtieh 
the bone; a saw having fine teeth is Irat little liable to lacemte the 
periosteum, and produces a comparatively small amount of coiiimi' 
Itulion of the osseous tissue. 

Bone Forceps. — The forceps in common use is that of Listen, Mid 
is represented in Dr. Wood a ease, Fig, 2. 

The remaining tnstnimenta have ahead; been described, la 



addition to the common artery forceps a pair of small forceps (Fig. 
98) will sometimes be found useful in dissectiag out vessels. 



AmnxemcnlB. — The retractor is a piece of muslin, half a yard 
long, and half an inch wide, split in the centre, half its length; it 
is used by passing the tails on either side of the bone, and the 
extremities being seized by an assistant, the flaps are forcibly 
drawn upwards. The sponges should be fine, and in large num- 
ber. These preliminaries being arranged, the patient is placed in 
a recumbent position, on a table of such height as to enable the 
operator to manipulate with hia instruments about the limb with 

fierfect i&eedom ; if it is an amputatjon by the circular method the 
imh should be much more elevated than if the flap operation is 
performed. The anesthetic is administered by aa assistant, and 
when the patient is under its influence a second assistant applies 
the tourniquet us directed, page 26, but as far as possible from the 
point of operation; previously to its being tighlened, if it is desi- 
rable to save to the system the largest pos^ble amount of blood, 
ttie timb is elevated and rubbed towards Uic heart to force the 
blood in the superRctal veins beyond the point of amputation ; 
compretfflion of the artery by the fingers of an assistant should 
never be relied on when a tourniquet can be used. A third nsaist- 
ant should hold and steady the extremity of the limb, and a fourth 
is in waiting to retract the flaps, either with his hands or with 
the retractor, and to apply ligatures; a fifth uses the sponges. It 
igusualto have an assistant to hand the instruments to the operator, 
but it is much better and more convenient for the operator to place 
the instrumenta which he will require on a low bench by his side, 
in the order of the steps of the operation; an assistant frequently 
mistakes the instrument called for, and by his confusion oitcn 
delays vcxatiously an important step of the operation. The ope- 
rator takes a position, in general, upon Ihe ri^W, 'R.ft.ft "A ■iws"%R*>. 
In amputations of the Wg, lio-w evUT, >Xw \jciV ■-^jtit'OuL'sa "wk »a«™*s 
the bones is on the vnade. 




OM ASrPUTATlONS. 

OperallTc ProeeduTB, — An amputation ii 
■volveB the followinj' Bleps : — 

Incision of Soft Parfa.— Tiie method being selecleil, the operator 
proceeds, according to the rulee already given, to form the cover- 
ings of the bone from the soft parts; the bone hnving been 
exposed, an assistant, either with his hands or the retractor, draws 
the flape flnnly upwards and maintaina them in that situation, 

/Bcisibn of the Bom. — The periosteum having been divided com- 
pletely around the bone, as high up in the fiap as possible, the sun' 
IS employed, in imitation of the cabinet-maker, the heel buing first 
applied, and the saw drawn slowly but firmly across the bone to 
make a groove in which it will work, and then moved with aa 
much rapidity as the operator may choose, until the bone is nearly 
divided, when it is to he moved more slowly to avoid Bphntering 
the last conneicioDa. With the bone forceps any sharp or project- 
ing edges are clipped ofT, and the end of the bone bevelled 
smoothly. Where there is a single bone it will be found easier 
to apply the saw newly perpendicularly on the aide opposite to the 
operator; where there are two bones the saw should be first and 
Mst applied to the larger and firmer bone, the smaller bone being 
completely divided whQe the saw is engaged in the larger bone. 

Ltgnting ATieriea. — The arteries should be tied according to the 
rules given, page 31. If a vein bleeds freely, a ligature should be 
applied. Before the stump ia dressed any dark clot on its faea 
should be removed, and a bleeding vessel sought for underneath it. 

DresHnga.- — -The flaps abould be brought accurately together, and 
maintained by silk or metallic ligatures; the sutures should be 
taken deeply in the lipa of the wound, from a quarter to half an 
inch, and at sufficient intervals to support the parts in apposition, 
with the assistance of adhesive straps appUed in the intervals. 
The piternal dreasinga should be light and oool; the limb ia then 
plaoed in an elevated position, and protected from all pressure and 



AntPUTATION OP VHB TJPPEB EXTRKDIITIES. 

General pRtsciPtEa, — " It ia of the ntmoHt moment that you 
should use your most anxious endeavor, and try every method to 
save portions of the hand, however small, and not cut away more 
than you can help. You cannot get an instrument maker to con- 
trive any tiling half so good as even one finger, or the smallest por- 
tion of one. I have oflen saved one finger only, and you should 
leave even the little finger if you can do nothing ebie. The hand, 
perhaf*! has been caught by machinery, and been thoroughly 
bruised. On examination you discover that many of the fingarH 
, JWH squeezed to a mere pulp, but one or two are not quite ao ba4 
■"" " rest; you remove the parta t\iat ate ittcpwaW^ injured, and"' 
rents try to save the rest; it you cs.vi\eBMB 'Oua'^ ^' *' 
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the stump of a finger to oppose it, it ia wonderful wlint 
patient will make of llicm." — Linton. 

"In all injuries of the hand, ihe value of a tliumb and a fiiipfi', 
or of two fingers, or even of one, should be liortie in uiiml, and 
part should be removed that can be saved and appeara likely to be 
of use. When cannon-shot, large splinters of sheila, or grape-sbot, 
have struck (he hand, amputation will oilen be necessaiy; Dut tlie 
foregoing precept sliould never be forgotten." — Outhrie. 

Ampatvtlan of (he FlngerB. — The fingers present ns points for 
operation three phalanges, and three articulations (Fig. D9) ; the 
first phalani, h, Brtitulnloa with the metacarpal bone, a, bIkivo, and 
with the second phalanx below; the second phalanx, d, articulates 
with the Grgt and third phalapgea; the third phalanx articulates 
above with the second, and below presents the fl-ee extremity of 
the finger. The anatomical guides to the articulations ore the 
ussooua prominences (Fig. 99, c), and the transverse depre^ons 
(Fig. 100, c), in the skin on the palmar surface. Between the bony 
projections on the side of the finger, at the articulation of the 
Heeond and third phalanges, a depression marks the position of the 
articulation : a prominence is readily det«cted on the dorsum of the 
aecond phalanx, just In front of its articulation with the disttd 
extremity of the first phalanx; the articulation of the first phi 
lanx with the metacarpal bone, is immodiately behind tlie bony 

Erominences of tho proximal extremity of the first phalanx. The 
neurdepreesionsintheskin, on the palmar aspect of each fingt 
three in number, and have the 
following relation to the cor- 
responding articulfttiona, com- 
mencing with the extremities 
of the fingers, btld in an cx- 
tended position (Fig. 99). The 
first depression is situated about 
a line and a half above the ar- 
ticulation, /. between tho third 
and second phtilangee ; the 
second depression is situated 
exMtly over the articulation, 
d, between the second and 
first phalan^s ; tlie third <le- 
presaion, r, situated at thu com- 
miswire of the fingers, ia twelve 
or thirteen lines, or about an inch belo'H' the articulation, b, of tho 
first phalangeal with the metw-arpal boneo. When the finger ia 
plaiwd in a state of extreme flexion (Fig. lOl), it will he aecn tliat 
tli» relations of the arliculaliunit changi-, ano licncc thn pnint a 
whiek tliB articuUlion U wikIiI will di^V^nd m'^oq. ^je AjMB.-issjo. 
k tbe tiogor. -^ 

' ~'o«nicnlttlionBor rtiu vV»l»i^6c» VwV tt»f^^. «^^^«^>«**^ 
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glymoid; the aoterior extremities of the first and Eecond pha- 
uingcB, a, a (Fig. 102), are smaller th«i the other, h, b, and ti 

nate oa each ^de in two lateral condyles, having 
a alight concave articular eurface between Ihem, 
which is prolonged on the palmar surface ; the 
posterior extremities, b, present a corresponding 
prominence ia the centre of their articulating sur- 
face, dividing it into two concaTe surfaces, and thus 
making- a ginglymoid joint. They have strong 
lateral ligaments, and are in relation on the palmur 
aspect, with the tendons of the flexor muBcloB. 

The articulations of the metacarpal bones, a, a 

(Fig. 103), with the first phalanges, 6, 6, are enarthro- 

dial ; the phalans alone is movable, and when flesed 

igle ip carried below the extremity of the metacarpal 

bone, the articular surface of the latter alone presenting. 



I right ai 
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(lie Fingers In tlie Contlnnlly, — Ampiitalion 
through the pliiilangeal butii^s may be per- 
formed by the eircuhr or Qap method. 
When the circular method is adopted an 
inciraon should be male through the skin, 

-a which ia retracted three or four fines, the 
fibrous tissue incised, n retractor, a (Fii. 
104), applied, and the bone divided with 
bone nippers, or a fine saw; a double flap 
.may be made anterior and pOHterior, or 
lateral, and a single flap may bo taken from 
Hie palmar surface. 

Dlnarttcnlalton of tbe PhalaDKU. — 

i><.. t..4. DisMtieulati m at Uie joiuts of tho fingers | 

ta/ty bf [loii'qinmd by llie circular or flav o'jwriitviivw. — | 
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(Xrcular Attlhod. — The articulati'in being recopiised, a circular 
BtooMon is naaUe throe or four lines below, tliroiigh the skia ; this 
Ks dissected up to the joint, the lateral ligaments divided, and dis- 
toticuktion com pie ted. 

" Mtihadf by Ftnp. —The following are Liafranc's methods (llal- 
le's Op. OH.), now generally followed:^ 
" The Joint is opmed on its Dnrsal S^tT/are. — If you would 
ive the last phalanx, prooate tlic hfttid; an assiKlanl liolda 
. r the BOund fingers, and at the same time turns back the skin 
r^flf the diseawd finger, and retains it in position. The operator 
BBixee the phalanx with the thumb and index Gnger of the lefl 
hand placed across it, on its palmar and doreal Burfaoea, snd benda 
it to an angle of furty-fiye degrees. There are three ways of 
reooenieing the line of the joint. L There is on its dorsal surface 
a well marked fold in the skin ; the joint is half a Une below it 
2. If you cannot fmd this, assvire yourself of tho dorsal projection 
formed by flexion, and cut hall" a line beyond it. 3. Seek the ter- 
mination of the palmar fold ; you will find the joint half a line 
below it. Then take a straight biatoury in the third position, and, 
applying its heel perpendicularly on the recognised extremity of 
the srticuiar interline, cut from left to right a very Bmall semicir- 
cular flap, which terminates at the other extremity. You should 
divide the capsular ligament in this cut : if you have not, seek it 
by Che indications given. Then, without entering the joint, cut 
the lateral Uganients. For the ligament situated on the teit of the 
surgeon, carry the bistoury on this side perpendicularly to tlie axis 
of the last phalanx; the handle nearer the operator than the 
point, and the edge also sUghtly turned towards the operator. In 
U^is way, the incii^ion is perfectly suited to thArticular siirraccs, 
and Ihe ligament is divided at the Urst cut. Bring back the bis- 
toury to the other side, and attack the second lateral ligament ii 
the same manner; only here the handle of the bistoury ifi ' 
downwards, and further from the operator thnn the lilai^e. 
the Burpeon is well practised, tliene three steps are corapri 
one; and in the same cut, the skin, the lefl lateral ligament, the 
dorsal ligament, and the right lateral ligament are divided. In 
whaterer way you attain this point, ailer having widely opened 
the joint, seize the phalanx by its sides, and by depees extend it ; 
wUte the bistoury, entering the articulation, divides the palmar 
ligament, passes round the head of the pliManx, slips parallclly 
under it, and at the same time cuts a semicircular flap, Urge 
enough to cover all the solution of continuity. If you would 
remove the last two phalanges, the proceeding is the same, only 
ttie dorsal incision should start on each side on a level with the 



neat in 



i 



termination of the palmar fold in the skin. In perfortnini; th 
proceeding, inexperienced operators are frequently misled. It lu 
also another inconvenience in unpracliseA \a.^6a,'iM,.'0ssi^w« 
"^e flap is cut and jagged in dW\AmgV\veL \ii.'w;tA\vjb.wv>^'>*%^' 
IttWpractice gifes all the nucKsaoij peevaua'wi Viii*"*" 
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2. " The Joint iimpemil fin lis Pahnir Swfat.e. — Strongly BOpinatai! 
the hand, with all the fingers flexed but the one to be operated 
on, seize the phalanx by its dorsal and palmar aorfoces with jonr 
left thumb and forefinger, taking care to have your own fingers 
parallel to the axis of the one to bo operated on, or you maj 
-wound youretilf. Moreoter, the index finger should extend soma ' 
way beyond the joint to be destroyed; the thumb, on tiie contrary, 
remains at some disl^nuo, to allow the bistoury to act freely in cut- 
ting the flap. Things being thus arranged, take a pointed straight 
biatonry in the third position, with the blade turned horizontally, and 
the edge towards yourself; place the point of it half a line in front of 
the palmar fold in tlie akin, if you amputate the third phalanx, and 
. at the base of ttis fold if the aecond. Push it in tlua way right 
through, grazing the anterior and lateral surface of the bone (Fig. 
105), and raisiug as much of the tissues as possible. For this pur- 
pose, it is recommended, 
when you put in the bis- 
toury, to hold the handle not 
quite BO much raised as the 
point. As it advanccn, again 
make it horizontal ; and, 
when the point is almost 
through, raise the handle a 
little more than the blade. 
Push the instrument in up to 
itd heel, and, in drawing it 

face of the bone to the extent of half an inch ; then turn up the 
edge to finish a •miliinar (lap, and, replacing tho ed^o perpendi- 
cularly at the base of the flap, divide the ligament. . In this pro- 
ceeding, it is scarcely necessary to divide the lateral ligamunta 
jgparately ; generally, one cut divides thcra both at once, and 
Vrav the bistoury to paea through the joint. Finish hy cutting 
the nssues on the dorsal surface without making any posterior flap." 
Modifications. — Querin directa the operator to hold the condemned 

finger between the thumb and ' 
index finger of the left hand 
(Pi^. 106), the extremitiea of 
wliioh correspond to the mar- 
gins of the articulation, while 
the flexed position of tho hand 
upon the forearm places tha 
body of t!ie fingcrB so far pos- 
terior na not to be touched W 
the point of the. bistoury, u 
there ia< any liability that the 
flap will not be sufficiently <f 
rounded, the operator ehould;' 
■rf (iie lioel of the knife, he\d in tHc ^(isa.io'Q.T\5.\t" 
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^^1 and cut the fliKp rounded upon the side of tho finger noareBt 

^^B bis right hnnd; Bavaton made the circular incision, and btio lateral 

^^H incisions, thus raising two equal quadrilateral l^aps; other opero- 

^^H tors have made lateral flaps, anterior and poi^terior fiitpa «f diflbrent 

^^H lengths, and also of equal lengths ; SCdillot, reviewing these differ- 

^^B ent operationR, gives decided preference to the method of Ravaton, 

^^H reserving, he says, the more brilliant processes of Lis&anc for the 

^^M amphitheatre. 

I'' 



1 



3 bj die fingers of Ijie ' 
n angle of forty-five de-greea; 



niatlon aim FlDKer. — The line of articuktion may be 
detected an inch above the commissures of the fingers : or by mak- 
ing strong traction nn the finger, the articular surfaces maj bo 
sufficiently separated to recognise it. 

Oeal Mtthod.~(?ig. 107.) The finger in a prone poaitioa 
grasped on its palmar and dorsal '" • A - 
operator's lelt hand, and flexed at i 
an incision is commenced on the 
dorsal aflpect of the joint, a quarter 
of an inch above, a, and carried 
down to the commissure, e; then 
acrOBB the palmar eurface to the 
opposite side, b, in Ibe fold of the 
skin, the finger being forcibly ex- 
tended; thence the inciNoo is con- 
tinued upwards to a, the finger 
being again flexed j the borders of 
the wound are dissected from the 
head of the phalanx, the joint en- 
tered on the dorsal part, the exten- 
sor tendon and lateral ligaments 
divided, the flexion increased with 




nethod iBernard and 



tendons and solt parts enaj of 
dirision. (o, h, e, d Fig. 108.) 

Double flnjM.— (Tig. 108.) Lisfranc' 
Bueite) is as folloivs :— " 1. The first phalanx of the fini 
removed, is la be grasped by its dorsal and palmar surfaces, and 
flexed lo an angle of forty-five degrees. With a straight bis- 
toury, having a prominent heel to its blade, the surgeon commeDces 
an incision over the articulation above the head of the metacarpal 
bone, storting (Vom the union of the internal two-thirds of the 
inlerarticular line with iU external third, if he is operatinj; upon 
the left hand, And vire vertd for the right band, and carrjing il 
down to the end of the commissure between the fln^ra. This 
im-isicm, mnd^ by drawing the bistoury towards himseU', and from 
heel to point, should divide at onee nil the soft \«u;tfc4n.-wxi''i*i"<y«>. 
bone, Having attained \.\vo eii4 o'i \\w -^eXi \itev«<«-a*^»^'^^3 
the blade of the biaiourj bIio>M Vs 'tevwa'^^ >» »■ VsvV™**™' 
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I of the bistoury, he 




flie operator's eye shall precede 
depresBes iU handle towards the 
palm ofthepatient'shand, whilst the 
heel of the knife is mnking an oh- 
lique incision on the palmar aspect 
ot the joint similar to that on its 
dorsal aurface. 2. By the process 
just described, a lateral semicircu- 
lar flap bos been circumscribed, 
which ia to be detached from the 
phalanx. Then the bistoury, still 
held in the first position, is car- 
ried to the bottom of the wound, 
its blade lying flatwise against the 
phalanx, and bj a genUy sawing 
motion, upwards towards the arti- 
culation, until an obstacle ia en- 
countered which aiTBSts its pro- 
gresa. This is the head of the phalanx ■ the hlade of the bistoury . 
must be carefully carried around it without allowing it to shp or 
Dtore irregularly, and aa soon aa it arrives at the articulation, the 
diminished resistance will allow it to enter with facility. 3. Tho 
joint is to be cut Uirough with the narrowest portion of the blade 
of the bistoury, that nearest its point, and in order to effect this 
part of the operation more readily, the auz^eoa should make trac- 
tion upon the fiagers, so as to separate the articular surlitces, at 
the same time that the integuments of the opposite side of tha 
joint are kept out of the way of the edges of the bistoury. The 
knife haying traversed the articulation, it ia brought back hugging 
Ihe opposite side of the head of the phalans, and a second semi- 
circular flap is made like (he first, as it cuts ita way out through 
the commissare." (it, i, c, Fig, 108.) 

Oircylar Method. — The circular inciaion la made around the fin- 
^r, on a line with the fold of the skin on the palmar surface ; the 
integument ia drawn back, and a second incision divides the tissues 
to the bone; the soft parts are retracted, the joint entered from 
the back, the lateral hgoments divided, and disarticulation ci~~ 
pleted, 

niaartlcnlatlODortbe Four Flngera. — The distal extremities 
of the four metacarpal bonea are not all on the astne straight line; 
tiiose of the Index and ring are nearly on a lev(^l, frhile that of the 
middle finger is about half a lice lower, and that of the little fin- 
ger is half a hue higher. 

SingU Flap. — (Fig. 109.) Lisfranc's method {Bernard and 
Saefts) is tilts given ; — " The hand being pronated, the surgeon 
gtoBps the four fingera in tlie ptilni di ^\a W^ Wa^., -vi\i<^ his . 
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thumb, placed on the dorsal aspect oF the fingers, flaies them 
moderalely j an assistant support^ the liatid, aticl retracts the ekin 
as much as possible ; then, with a BlrHi};ht narrow knii'e, the ope- 
rator makes a curved incision, a, b, c, with its cisnrexity looking 
downwards, from six to eight Unes below the heads of the n ' 
carpal bones, fram the 
indes towards the 
little finger if he is 
operating on the left 
band, and in the op- 
posite direction lor 



the I 



?ht. The e 



tensor tendons being 
exposed by the re- 
traction of t.lie inte- 
guments, which the 
operator assists by a 
few strolces of the 
tnife, each of the 
me tacfirpo-pb alan geal 
articulations is then 
BuccesMvely opened, 
the extensor tendon 
beingr first divided, 
then the lateral, and finally the p 
. It remains to carry the knife th 
palmar aspect of the phalanges, 




ir ligamentoDB attachments. 
;h the articulations to Ihe 
i dap, which ifl 



limited anteriorly by the folds m the skin at the ba«o of the fingen 
on their palmar surface," 

By the same method, two, or three fingers may bo amputated, 
the sound fingers being held aside: the dorsal Hap is then fomifd 
with the point of the knife; or the hand may be held in the aupxt) 
position and the flap made first Irom the palmar f^rface. If Ihd 
patient is under acrenteen years of age, the probabilities are that 
Ihe ossification of the articular portion of the metacarpal bones 
not complete, and the knife may rendily pass through them, thu» 
enabling the operator to make longer flaps if desirable. 

(Hreular MeUiad. — The band being supmaled tie operator graspfl 
the fingers and makes a semicircular incision, following the 
depressions in the skin, at the commissure of Ihe fingers, diviUbg 
the solt parts down to the joints; the hand is then pronaled and 
&n incision made on the dorsal aspect, on a Une of the comtnixeure 
of the fingcr«; the joints are laid open, and the ligaments divided. 

DUBrtlcBlmUoii orttae l>h>I>iiK« sf Ihe Thumb. — Itenioval 

of the second phalanx is efiected in the same manner as dinartion- 
laUon of the second pholanges of the fingers. TVtfiHi'wsi>»AwaA.. 
Uie first phalanx with the met»cai^\)Cifte ^e*^"'^'**'™**2i^3 
owiag to the greater siie ot ttie \ft»a «* "*» ■oi^A»»«^S*^ 



108 



OS JiMPUTAnoss. 



The ciroular or flnp method may b^ adopted, bnt the cperstJaB 
best adapted to this trticulution is, according to Malgai^e, per^. 
formed as f(J1ows : — Make bd incitton oa the domil aspect, coDvex 
upwards, the centre being a little above the joint, and the extre- 
mities terminating on each ade at. the commeneemenl of the 
pahnar tranaTerse fold ; tlie thumb is now extended and a second 
convex incision is made, uniting the extremities of the firat inci- 
sion, but the centre ehoald extend to a point midwa; between the 
transverse entaneous fold alluded to, and that making the articula- 
tion of the first and second phalanges ; the joint is opened and 
disarticulation completed, the Beeamoid bones lieing removed; the 
palmar fiup is applied to the end of the bone, and should accurately 
fit the curved incirion above. 

Antpntallon or a MiikIb UletBcarpsl Bone. — When a portion 
of a metacarpal bone is to be removed, an incision is made as ia 
the oval or double flap operations; the extent of inciaon on the 
dorsnl aspect corresponds with the portion of the bone to be 
removed (Fig. 110) ; the soil pafts are ciwtioiisly separated from 
the bono, the knti'e being carried parallel with its long axis to 
avoid wounding the palmar arch; tne incisions having been made 
on both mdes, the point of the knife may be passed under the boue 
so as to appear at the oppotdle side, and then by carrying it for- 
wards in contact with the under surface of the bone, the soft parts 
may be divided at one section; if the operation is on either the 
third or fourth metacarpal bone the section should be made with ^ 
bone forceps; if the metacarpal bone of the thumb, it is sawn per- 
pendicularly to its axis; if of the index finger, section is made 
obliquely, from without inwards, the hand being supine ; if of the 
little finger, iirom within outwards (Fig. 110), Oj the soft parts 
being withdrawn by the retractor, 6. 
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a made upon the dorsum; the tnatoury is then 
passed into tbe intcroBseous spaces, and (iic muRCulur attachments 
Wiparal«d, and thfi perioatcum divided ; a retractor with five tails 
is applied, as in (Fi^. Ill) a, and the bone sawn through with a 
melncarpal saw. Malgaigne recommends tlie circular operation, 
e the bones sepu'ately, perpendicularly to their axea. 

Dlaarllenlatlan of Ibe FInrt IHetaearpBl Bane. — The mcta 
caTpal boae of the thumb, a (Fig: 112), articulatee with tie trape- 




i stirfai^e rrom within outwards; the 
1 character, between arthrodial and gingtj- 
, on its dorsal aurface it is almost subcutaneous, but on its 
ar surface it is covered with thiuJc muscles; the radial artery 
la around its ulnar side; it has a loose capsule; the joint runs 
n an oblique direction, in a line drawn from its external side to 
he root of the little finger; it is easily determined by the projeo- 
ion of the enlargement of the head of the bone, on pressing the 
thumb into the palm ; or, it lies an iuch and a quarter below the 
Htyloid process of the radius. 

Sngh Flap. — (Fig. 113.) An asBistant holds the fingers away, 
and the operator abducts ilie thumb; an incision is made through 
the middle of the commissure between the thumb and lingers, the 
knife being held vertically, with tlie heel downwards, close to the 
bone, terminating at the articulation; the knife is inclined towards 
the joint, which Is opened,jhe bone dislocated, and the external 
flop formed by carrying tlie knife clone along the side of the bone, 

1 lew lines beyond the nietacarpo-phalangcal joint. 
t'trni/iIiVofioTn. — If the incii-ion is can ied Uao isem "ioift '**'S?SaJ 

netacarpal bone, the knife loa,^ \ieca»aS»M>ie^\tt«.-, ■^■*'":»''^'™?^^i 
hj making the incision aUne or more iM.\icTO*iAo »s'^*^'=*'^^ ^ j 
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te of the external flap, open the joint with the point rather than the 
blade; if the line of the articulatioa Is not found readily, seek it 
from before bockwardE, 
along the end of the me- 
tacarpal bone ; if the 
knife is kept close to the 
first metacarpal bone at 
its upper extremity, the 
radial artery may bo 
avoided ; if cut, ii must 
) tied. 
Modifieatioiu. — Velpeau 
made a dorsal iacisioa 
from the styloid prooesa 
of the radius to the Qom- 
between the 
thumb and finger, divid- 
ing the integuments, tendon of the lonr extensor, and part of the 
interosseous muscle; the Joint is then opened, and the metacarpal 
bone dislocated and dissected out ; the palra is not wounded. 

Oval Method, — Scoutett«n's method raodlfled by Malgaigne (ffer- 
nardandiTueKe): — (Fig. 114.) The hand held in a position between 
supination and prnna- 

along the dorsal sur- 
face of the metacarpal 
bone of the thumb, 
commencing six liuea 
above its articulation, 
a, with the trape- 
zium, and eit«ndmg 
through all the tlssueii 
down to the bone, to 
the inner side of the 
head of the first pha- 
lanx of the thumb, on 
- a level with the oom- 
miasure, 6, between 
the thumb and index 
finger. Then, carry- 
ing the hand into a 
FiQ. 114 Tio. IIB. state of pronation, COQ' 

tinue the incision 
around the palmar surface of the phalanx to its outside, c, and' 
thence to the dorsum of tlie metacarpal bon'', to meet the first 
incision about at its middle. Detach the miiscles and integumento 
h'ora either side of the hone, and open the ariieulntiim from its 
• ■ ;nd«avorin'j tu diflocale the 

of iU tameinjni a,\.\,iwioiQ!£n.*», 
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DlBHt-llenlatlon or (lis Second metacarital Bone. — The 

cond inutaL-arpal bone, b (Fig. 112), baa four artitular Jacets, eor- 
aponding with the Ibllowing bonea: — 1. Tlie trapezius, // 2. 
le tritpeiioid, g; 3. The ob mBgnum, h; 4. The third metacarpal 

bone, e / these bonea are firoilj united b; strong ligaments. Bia- 

Htieutation of the bone ie rendered eapeciaJly difficult on account 

of the prolongation of that port of the head that is in relation 

with the trnpcMiid, os magnum, and third metacarpal. 

Ovid Method. — The hand held in pronation, the thumb and fin- 

gers separated, an incision is made, com- g 

mencing about half an inch in front of the 

styloid procesa of the radiua, but on a line 

withtheBecondraetacarpalbone. i(Fig. 116), 
continoed to the internal side of tlie 

base of the first phalanx, a; it is tiow car- 
ried around the dorsal surface in the cutane- 
foid, represented on the dorsum by the 

line, ft, e ; the two points, c, and d, are now 

united by an incision ; the soft parts are di»- 

aected by keeping the edge of the knife close 

to the bone, the wound being held apart; 

the knife is carried up along the inlernai 

aide of the bono to tae union of the two 

metacarpal bonea, and turning its edf^e in- 
wards the interoBBeou£ ligament is divided, 

«nd in the same manner the knife is made to ent-er the articulation 

of the metacBi^al bone with the trapesuus; the a 

terior ligaments are 
divided, the bone 

dislocated, and the 

knife entered ftatwiBe 

and horizontally under 

the upper part of the 
4)one ('» and 6, Fig. 

117), is carried down- 
wards, completing the 

operation; care ^ould 

be taken in dividing 

penetrate any adjoin- 
ing articular cavitjes. 

arllcDlB.. 

Tblrd 

Foartb lilelaearpal 

Bnnem — The articulo- 

tiona of these two bones 
_ ai6 Been at (Fig, 112) e aid d. They may be diaaTtkiiWVfci.'wi '^^t* 

Ljame operation as that akcart^ pweii toi \S.\e sesimi -v "^ 

■Awie. The method by flap* may B.\aQ\>e ftecvv\ai- 
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IHB«rtleuI>llBn of the Finii IHetacarpBl Bane. — TMs bone, 
( fPip, 112), articulntee with the ds uni;if(irine, i, forining an 
Brthrodisl joint; its urtiGuiotlon ia continuoaa with Uiftt of the 
fourtii metacarpal bone and the wrist ; it haa ligaments upon the 
palmar and doreal face, and on the outside the interosseous liga- 
mfliit ; the unciibrm bone receives the fifth metacarpal, upon a sur- 
face oonaave from behind forwards, and slightly irom within out- 
wards; the line of articulation, if prolonged, would fall upon the 
middle of the secoud metacarpal hone. 

Sinyk Flap. — Liafrntic directs thus : — The hand being pronated, 
find the position of the joint by cQiTjina; the finger along the 
ulnar border of the metacarpal bone, until it meets an eminence 
which is prolonged into a projection on tlie palmar surface ; this ia 
the unciform process; immediately below it is the joint; the arti- 
cular interline may be «een on the dorsal surface by moTing the 
bane ; grasp ae much flesh as possible with the lefl hand, and 
plange a bistoury perpendicularly from the dorsal to the palmar 
" IS the skin and muscles opposite the ulnar side of tbe 



the phalanx ; an assistant holding away this flap, the surgeon dis- 
sects the skin fl'om the dorsal surface of the bone, without includ- 
ing the extensor tendon; seizing at the same time this skin and 
the soft parts, and dragging them away, he plunges in his bistoury, 
still cutting from behind forwards, and a little from without 
inwards, ao as to graze the hone without wounding the skin on 
either aide ; and freely divides, from above downwards, all that he 
meets with to the digital commissure. Lastly, he carries the edge 
on the uJnareide of the joint, enters it, following the direction 
pointed out, and incises the dorsal ligament with the point ; then 
to cut the two metacarpal ligaments, plunges the point of tiie bis- 
toury obliquely between the two bones, its edge turned towards 
the wrist, and makes the blade enter by elevating the handle ; then 
the joint ia opened on three sides, and you need only draw awaj* 
the bono to finish with the point of the kniie the section of the 
muscles and palmar ligaments. — (^Malgaifftie, op. cit.) 

Oval i/efAod.— Scoutetten operated as follows : — The hand is 
pronated, and an incision commenced one line above the articula- 
tion, e (Fig. 107), and Oftrried along the dorsum to the commis- 
sure, d, then under the finger, along the fold of the integument to 
the opposite side, /, and from thence back to the point of departure, 
e; the soft parts are disserted from the bone, and disarticulation 
effected. 

Malgaigne thus modifies Scoulattcn's operation (Bernard and 
Ruetfel :— (tig. 119.) " The hand being held in a state of forced 
pronation, commence an incision six lines above the carpo-meto- 
oarpal joint, a, and carry it down in a straight line to the inner hor- 
der of the firat phalanx of the little finger, until it meets the 
■depressiou at the base of the finger on i\,a ^aiinra wirfaRft, b ; 
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then continue it around the base of tte finger, foUowing this 
depression exMtlj;. Then the operotor, lifting up the little finger, 
continues its incision around to 
its inside, c (Fig. 119), and up- 
wards to join its first portion 
about opposite to the centre of 
the metacarpal bone. The in- 
teguments and muscles are then 
(letac;hed from the bone, and its 
articular connexions divided 
with the point of the bistoury 
in the manner already describ- 
ed." Tlio wound after llie ope- 
ration is seen in Fig. 118. 

Diaarllrnliilloii of Two IHe- 

taearpal Boiica «I a Single 
Operaiion.^The second and 
tHrd, the fourth and filth, or 
any two or tliree metacarpal 
bones may be removed to- 
gether. Velpeau advises, in 

removing the fourth and fifth, F,a, lis. Fio. 110. 

to make a transverse incision, a 

little in front of tJie articulations, another parallel to the axis of 
the metacarpal bones, upon the dorsum of that which supports the 
little finger, in order to cut upon that part a dorsd flap which is 
I^ cover the whole ulnar side of the wound after the operation; 
the disarticulation is then effected, and a small flap formed of one 
or two inches in length, which must be separated down lo its base 
in the palm of the band, in order to be able to raise it upon tlia 
■ transverse branch of the wound. The same process is adapted to 
any other two metacarpal bones. 

Chelius says: — "If both middle metacarpal bones are to be 
exartioulated, the fore and little fingers being well addueted, one 
cut between the bones is to be made, close on the radial side of the 
middle finger, and another on the ulnar side of the ting finger to 
the carpus. These two long cuts are then to be connected on the 
■volar and dorsal surfaces by transverse cuts, close down to the bone, 
the soft parts turned back, and the joint cut through." — {Sytttm of 
Stirgeri/.) 

Dlaarticalatlon of Ihc 

— To recognise the line of 
nal limits; externally it begins with the upper eitremitj of the 
Erst metacarpal bone, 1 (Fig. 120). with the trapeBium, ij; this 
pointismadepromincntbypressingUie thumb into the palm; inter- 
"lally, it corresponds with the articulation of the fiilli metacarpal 
R-iih the unciform bone, /; being a liae ■sfciw* "&«>«<w^'i^'™^ 
of the former, and jual betow tiie \iadi.->St%^^s!W»<>o'^''^™'^''*'*^ 
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I, but repra- 
I. 112, 120); 



the lice of orUculation between these points is irreKnlar, bi 
eenta a slightij curved line, convex downwards (Kiga. 112, l40); 
these nrticulatioDs have only anterior 
and posterior ligamenta, except the ae~ 
cond and fifth, which have ^o lateral 
UgnmentH. 

Single Flap. — Maingsult'i method (Ser- 
norrfand BiiHIe); — " lat. The hand being- 
held in the position of forced Hupination, 
recognise at its outer border the articu- 
lation of the first metacarpal bone with 
the trapezium, and, at Its Internal side, 
the articulation of the uncirorm bone 
with the fillh metacarpal. 2d. Intriv 
duce a small straight knife between the 
honcH and the soil parte, carrying it ft 
little below the projections formed by the 
uncltbrm and tlie trapezium, so as to 
Fiu. i». bring out its point below the thumb. 3d, 

Carry the blade of the knife along the 
Burfacea of the metucarpa! bones, and cut out a large flap 
an elliptical outline, a, 6, e (Fig. 121). _4th. Then turn the hand 
the prone position, ani make a semicircular inci^on across its 
back, two-thirds of an inch below the line of the artiaulatione, and 
currying the knife through the liasues connecting the thumb with 





the index finder, a, h, e (Hg. 122), join the first incision. While 
an assistant is drawing the integuments upwards^ the surgeon, 
holding the metacarpus in his lefl hand, proceeds with the disarti- 
oulation from the front of the hand, commencing with the mets- 
larpal bone of the index or the little finger, according as he ia ope- 
tfing- upon Ihe right or left hand." 
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IMPUTATION OP THE UrrER EXTKEMITIES. U5 

EDlatton of IHeUtcarpBl and Carpal Bonca. — Thers 
e instaDces on record, of the removal of the uncitbrm, pisil<#ni, 
and pyramidal bones, with the fourtli and flfUi metacnrpBl bones: 
of the OS magnum with the three middle metacarpal bones; lind 
finallj, of tlie trapezium, trapesoides, and scaphoid, with the meta- 
carpal boneG of lliumb and index finger. No rules need be given 
for these operations; the priacipal danger arises from the opening 
thus made into the cavities of the carpal articulations. 

Diaarttunlatloa at tile Badlo-Carpal ArtlcDlatlon, — This 
articulation is composed of tlie radius and ulna above, and the sca- 

Elioid, semi-lunar, and cuneiform boaes below (Pig. 120) ; tha 
ne of articulation is convex upwards, the three latter bones form- 
ing a convexity which is received into the concavity of the radius 
and ulna; the pisiform bone is In front aod below the articula- 
tion ; it baa extcrDa!, iatemal, anterior, and posterior ligaments. 

Malgaigne (pp. ei'f,) gives the following rules for determining' 
the line of articulation : — " 1. Strongly bend the hand backwards ; 
tl)e summit of the angle formed by it with the forearm indicates 
the radio-carpal articulation: 2; Feel in front the transverse pro- 

£ 'action of the radius ; the joint is one line below it, and about 
alf an inch above the crease in the slcin that separates the palm 
pr the hand from the forearm ; 3. Determine the summit of the 
styloid processes, and draw a transverse line between them; the 
joint will be two lines and a half above this imaginary line; 4. 
Lastly, Ihe styloid process of the radius being found, the styloid 
process of the ulna is two lines shorter, and the Joint is a quarter 
of an inch above it." 

Circular Method. — {Pig. 123.) The tourniquet being applied 
over the brachial artery, or compreasion being made, s" "—:-* — ■ 
holds the forearm in a position between 
pronation and supination, and strongly 
retracts ^e skin at the wrist; a second 
holds the hand; the operator, standing 
upon the right side of the limb, makes a 
circular incision through the skin, about 
im inch below the styloid proccsscB, graz- 
ing the thenar and hypo-tbenar eminences; 
the skin is dissected and turned back as 
high as the joint; a second circular inci- 
eion juat above the ptsiform^nd unciform 
bones, and over the joint, dividea all the ^'o- l^S- 

■oft tissues; the joint is then entered on 

one side under the styloid process, and the knife, held perpendicu- 
larly, is carried along the curve of the oarpal bones to the opposita 
side, completing the disarticulation at a single sweep ; the radial 
and ulnar arteries are to be tied, the interosseous rarely; the sty- 
loid processes may or may not be remavaii, ^sai. ■Ow*. -*<sj-aK*.-"'* 
closed by bringing togeflvec Xiw ^w\» ft,\iV«tii-'jt«iy«va^>.'i - 
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VoiifiaLtio«3. — Telpeau directa the hand to be flexed when' 
isioa IH miule on the back of tlie wriel, and to be extended 
wiien iC is made in front; it bos been advised also to direc.t the 
ttEsiBtante to rotate tbe limb while the int^islou is made, rendering 
the movements of the knife more limited. 

ftop Method, — Amputation at the wrist may be performed with 
^Dgle or double flaps, according to existing leaionB. li' a sinKle 
flap is made, it may bo taken from the dorsal or palmar aspect. If 
Irom the dorsum, the band is held in a prone position, the int<>gu- 
ment strongly retracted by an aesiatant, the operator grasjia the 
extremity in the palm of the left hand, piadng the tliumb and fore- 
flne;er on the extremities of the styloid processes , a semicircular 
"-'jision ii then made on the dorsum, from just below the proi^tsses, 

ving its concavity upnardu (Fig, 124), the skin is dissected and 
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turned hack, «, 6, c (Fig. 125), and the joint, the tendons, and 
radio-carpal bganients divided ; the lateral hgamenta are nejtt cut, 
the articulation opened, and the knife passed through (Fig. 124), 
forming a pahnar nap of two-thirds of an inch in length; the sty- 
loid processes may remain if deaired. 

The double flap is generally made as follows: — A semicircular 
flap is made ttora the extremity of one styloid process to another, 
as in Fig. 124, but not so low, first on the palmar, and then on the 
dorsum of the, wrist; the ligamenta being divided, the hand is for- 
(libly flesed, and the knife carried thi;pugli the joint from the dor- 
sum (Fig. 12G), or from the aide, as in the circular amputation. 

Anipnt>ttoii«rtlie PoreHrm. — The forearm, in its upper por- 
tion, is covered by muscles, which in its lower part become ten- 
dons; its arteries are the radial, ulnar, and anterior and posterior 
interosseous; amputation may be performed in any part of its 
—iengtJi, but the operator should save as much of the limb as poa- 
*'" """ : be remembered that Ibere atis ^.wo bouea to be 
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divided, of different diametere, at different parts of the limb, and 
the rule roast be followed of applying the saw first and last to the 
kr^r and firmer bone. The following methods of iiperating have 
l>een practised; — 

Ciraitaj- Method. — The forearm is held in a position between pro- 
nation and eupination; the aur^eon standing upon the right aide of 
tlie hmb, makes a circular incision with a catling, dividing the akin 
and subcutaneous cellular tissue down to the aponeurosis; tlien 
turns up the skin like the cuff of a coat, if it should not easilj- 
retract ; if the limb is large and conical, it may be necessary to make 
a lateral incision in the akin ; next he divides circularly the mus- 
cles, with a sawing motion, at 
the border of the fiap of akin 
which is turned up (Fig. 126); 
the deep muscles between the 
bones are divided by intro- 
ducing the point of the knife, 
and carefully cutting all the 
Bofl^ parts in the interosseous 
space ; the knife being enter- 
ed on tlie dorsal aspect of the 
radius, and carried around 
and between the bones by a 
figure-of-eight incision ; a re- 
tractor with three ends is in- 
troduced into the interosseous 
Bpace, and the soft parts 
drawn up - at the point 
where the bones are denud- 
ed, the surgeon draws thi 
ulna, taking 
ulna, being i 




ma, bei: 
>r the 1i 



ilowly at first across the radius and 

llirough the radius first {Fig, 127), as the 

lOre closely attached to the arm, serves as a support 

the ntdial and ulnar, with the anterior and posterior 

interosseous arteries, are now tied.— (Swnard and Ifuelte.) 

Singh Flap. — The flap is made from the anterior part of the 
arm, and of sufficient length to cover the stump; the tissues on 
the posterior part are incised circularly. 

DijiAleFlap. — The flaps may be of equal or unequal length, accord- 
ing to the condition of the parts' if equal, the following niles by 
Mr. Guthrie may be followed: — ''The arm being placed and held 
firmly in the intermediate position between pronation and supina- 
tion, with the thumb uppermost, so that the radius and ulna are 
I in one hne, a sharp-poinl^d straight knila is t^ho entered close to 
the inner edge of the radios, and brought out below at the inner 
edge of the ulna. It is then Ut he carried forwards for half an 
'nch, and made to cut its way out with a gentle inclinatjon, so as 
10 form a semicircular flap. Re-entered at the winie point as 
before, a similar flap is to be made oa lius oa\»S«,'ftfta v*"*'^'^ "* 
the bones being a little a\lere4 \fl bftnuX. tut'Aa '"^'^ 



ON AWrOTiTIONS. 




I 



the same time." 

Modijkationi. — Skey tnakca the double flaps of the integumentB 
to avoid projection of the ulna, which in liable to oeour in the com- 
mon double flap. He operates as followa;^-The flaps should be 
anterior and posterior; the point of diTision of the bouea being 
determined on, an arched line in ink should be drawn in front from 
the central point of the radial to the ulnar aspect of the arm, and 
B corresponding one behind ; commencing at the starting point, the 
Unea formed for each sJionld bo run nearly lougitudinally along the 
arm, to the extent of about an inch, and then curve almost sud- 
denly inwards, and pasaing nearly transversely across the forearm; 
the depth of each flap should be about an inch, or something more; 
these two integumental flaps being aeparated up to the lines farm- 
ing their base, and drawn upwards with some force, even beyond 
it, the rousclee should be divided by the circular incision, as in the 
former kind of operation. 

Mr. Teale's operation, with rectangular flaps (Fig. 94), is alao 
recommended for the lower part of the forearm. 

IHaartlcDlaiton of the Elbow Jofol. — The elbow is a true 
guiglymoid or hin^e joint, formed by the lower extremity of the 
OS brachii above, a (Fig. 128), and the upper extremities of the 
radios, e, and uina, d, the former on the outside, and the latter on 
the inside; the ulna forms the principal part of the lower portion 
of the joint, having a large articular surface by the projection ol 
the olecranon, c {F:g. 129), backwards, and the ooronoid process, b 
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r brftcliii ; the articulution haa anterior, posterior, and lateral liga^ 

I menta. The exact position of the joint ia determined onlj hy care- 
ilil Btteation to the anatomica] relations of the following osseous 

' prominences about the joint ;— the epifiondyles, or the most promi- 
nent points oa lie condjlea of the ob bracfiii (Fig. 128), are recog- 
nised, the internal more readily than Uie external, a line drawn 
through the lower points, is, on the outside, a quarter of an inch 
ahove the interarticiilar line, *,/ e (Fig, 128), and on the inside 

, three-quarters of an inch; the articulation of the radius and hume- 
■uB is transverse, lial of the ulna irregular, and owing to its pro- 
jections must he entered externally. 
Ualgaigne remarks of the positioti and direction of the interartiou- 

I l»rline(o/i, cit); — "Two facta result; first, that thenrlicularinterline 

r is very ohUque from Tvithout inwards, and from ahove downwards. 

['.Second, that it is very much below the tuberosities of the hume- 
If, then, in cuttjng your antei'ior flaji, you extend its base up 
to the level of these tuberosities, it will almost always be too short 
over the hone, which will project, especially on the inside and 
downwards: this often happened to Bupuytrcn, who put in bis 
knife transversely at the internal and anterior part of tlie epitro- 

I chlea, to bring it out on the anterior border of the epioondyle. 
You should, on the contrary, plunge in the knife obhguely one 
inch below the middle projection of tbe epitrochlea, to bnng it out 
half an inch below the projection of the epicondyle." 

Cireular Method. — The brachial artery being controlled, the arm 
is held in a. supine position, and the operator standing on the out- 
side of tbe Umb makes a circular incision, through the skin only, 
around the arm, four fingera' breadth below the joint; the integu- 
ments are dissected up te the joint, and reflected backwards, a, h 
(Fig. 130J ; the muscles in front are then divided, the ligaments 

I' out, and the joint entered, and disarticulation completed by divid- 





Sinijh Flap,— 
is placed in a bi 
tion, but slightly flexed ; 
the operator, raiBing the 
.. J soft parts from the bone, 
in front ol' the joint, enters 
B straight knife about a 
finger's breadth below 
the internal coniijie fFig. 
131); traversing the limb 
cloae to the ulna it appears 
two fingers' breadth below 
tlie esternul condyle, to 
allow for the retraction of muscles arising frvm the humerus, and 
cuts an anterior flap, a, h, c (Fig. 131), about threo inchee in length ; 
this flap being reb'acted, a (tig- 132), the knife is passed bcliiiid 
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tLe limb, and the heel entered on the outside, bctwcnn the articu- 
lation of the radius and ob brachii, e, and continued across the 
back part of the joint, dividing all the tissues to the internal 
angle of the wound ; the anterior ligament, c, d, and lateral liga- 
ments are divided, the bones lusatod forwards, the insertion of the 
triceps cut, and the operation completed. 

Gufnn recommends an external flap; this is made by transfix- 
ing the limb upon tlio outside, entering the point of the knife just 
within the head of the radius, a {Fig. 133), traversing its necic, e, 
and cutting out a large external flap, 6; a second flap is made from 
the inside of the arm, by cutting from without inwards, and from 
below upwards, d; the soft tissues immediately covering the Joint 
are divided, and disarticulation completed. A good covering is 
thus made for llie condyles. 
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Oval Method. — Baudens perfonned the oral opemtion, commeno- 
ing the iQcisioa over the border of the nidiuB, five fingers' breadtli 
below the fold of the joint, 
Kid passing around tte limb, 
a finger's breadth higher, over 
the ulna; the dissection was 
then carried npwards to the 
joint, and diaarticulation ac- 
complished. 

AmpntatloD or Ibe Arm. 1 UA.!^' \ ^Sft \ 

—The humenis ia covered in ^^\^l_j 1 ^R ) 

its lower part by muselea, v^LA 1 ) 

closely attached throughout \ 1-' — ■ ■ 

its extent; but at the upper \ 

part large musclea are inserted Fio. ioc 

into it which have their ori- 
gin from the thorax, shoulder, and back, which, when divided, tend 
to leave the bone bare; the only artery always requiring the 
ligature is the brachial; the following methods are practised; — 

Circjdar Method. — The patient placed ia a recumbent poaitiOQ, 
the arm carried at right angles to the body, the operator standing 
on the right eido of the limb, makes a circular incision through the 
tnteguments; these are loosened from the fascia with the ^oint of 
the knife, and drawn up or rolled over by an assistant, nn inch, an 
inch and a half, or two inchep, according to the size of the limb; 
the second incision made at the margin of the retracted skin, 
divides the superficial muscles, which are also retracted ; n third 
incision lays the bone bare (Fig. 92); this ia sawn through; Iho 
brachial artery, lying on the inside, between the biceps and iutor- 
nal portion of the triceps muscles, is secured; the wound is gone- 
rally brought together from before backwards; it maybe closed 
from side to side, or' even obliquely. 

Singh Flap. — Amputation may he performed with a single flap 
at any point presenting upon one surface a sufficient amount of 
tissues; Sabatier, in amputations on a level with the axilla, made a 
square flap of the deltoid, by uniting two lateral parallel incisiona 
by a transverse, detaching the Bap from the bone, iuoisinK uircu~ 
larly the remaining tissues, on a level wiUi the base of the flap, 
and sawing the bone. 

Doubit Fhp.—the flaps are made of equal si/e (Fig. 134), and 
generally anterior and posterior ; the arm being earned at right 
angles from the body, the -operator grasps with his left hand the 
tissues on the anterior or lateral part of the arm, and passing the 
knife down to the bone, carries it over to the opposite side, cuts a 
flap of the requiute length, being two to three or more inchea 
long, ai^cording to the she of the limb (Fig. 135); withdrawing 
the knife, it is re-entered and a second flap is made in a similar 
tnanner; the flaps are firmly retracted, the tissues covering the 
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bone dmded, and tho bone sawn at the highest i 
(Fig. IM). 

ModijUaliona, — The most rapid operation is that in which one flap 
4b abort, and is formed on the anterior Buriace by cutting from 




■within outwards. Mr. Lulie's amputation of the ftrm with two 
Saps is thus deaoribed by Mr, Guthrie : — " The firat fiap is made 
posteriorly to the bone, by transfiiing the limb, for which purpose 
the knife ia entered at the mid-point between the anterior and 
posterior suTfeces, carried transversely across the limb, and made 
to cut towards the posterior surface, in an obhque direction, until 
all the soft structures are divided. It is necessary, in entering the 
knife, to bear in mind that the bone lies opposit« to the mid- 
point, and that, in carrying the knife across the hipb, it would ' 
strike against the surface of the bone, unless means were adopted 
for its prevention. This is easily done by graspinB the structures 
which are to form the posterior flap between Uie Angers and 
thumb of the left hand, and by drawing them backwards during 
the time the knife is entering at the mid-point and being carried , 
across the Umb. Having formed the posterior flap, the anterior 
one is farmed aa in amputation of the thigh, by cutting inwards 
from the surface towards the bone with a sweep, which will make 
this flsp equal in length to the posterior. The operation is com- 
pleted by dividing the remaining soft parts by means of a cut 
carried circularly around the bone, and by sawing the bone in the 
line of division." 

Jieetang'ilitr Flap. — The method by^a rectangular flap has also 
been adopted on the lower part of the arm, the line of iac' 
being given in Fig. 136, 

Oval Method. — -Mr, Guthrie describes the following method of 
amputation of the arm immediately below the tuberosities of the J 
humerus, which is similar to his amputation at the shoulder-joint, 'J 
Klis designed to supersede it: — "The arm being raised from the jl 
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side, and an as.'^istsnt having compressed, 

press, the subclavian artery, the surgeon 

one or two fingers* breadth beneath the " " 

lies it to the inside of the 

arm, below the edge of the -~--,..,^^ 

peetora] muscle, then under ^~^--^ 

the arm Co tho outaide, 

■where it ta to be met by 

another incision, begun at 

the same spot as the first, 

The integuments, thus di- 
TJdod, are to be retracted, 
and the muscular ports cut 
through, until the bone is 
cleared as high as the tuber- 
osities. The orter; will be 

er part, and l, 
spring foi'eeps, and secured at 
sawn, the surgeon standing on the outside; the norvoi should ba 
cut short, and the fiaps brought together by two or throe allk or 
leaden sutures. There are iew or no other veeaels to tie, and tho 
cure is completed in the usual time, while the rotundity of the 
shoulder is preserved." 

niBBnlcalatloii or (he Sbonlder-Jolnt. — The shoulder-joint 
is arthrodiai ; the articular head of the oh hrochii, t, la very broad. 
BDd articulates by scai'cely one-third with the shallow gluDoia 
cavity of the scapula; it is connected 
to it by a loose capsular hgament; the „ 

joint is strengthened by tlie long head 
of the biceps, and the muscles arising 
from the soapula, and inserted in the 
vicinity of the joint; the joint is pro- 
tected above by the extremity of the 
clavicle, b, and the acromion, e; in am- 
putations at the shoulder-joint, the 
artery must be compressed upon the 
first rib above the clavicle, with the 
thumb, or a padded key. 

Oi'ol ifelhod. — The (bllowing is Lar- 
rey's operation (Bernard and IfuetU) : 
— " Uake a vertical incision on the 
outer surface of the shoulder through ^'^ ^^ 

the skin and subjacent tissues down to 

the bone, and extending from the edge of the acromion process to 
a point one inch below the top of tlie humerus (Fig. 137): 2d. 
Make then two oblique incisions starting from the centre of the 
vertical one, one oa the anterior, and the other on the postorior 
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aspect of the joint, canying them through the tissues compoiiinff ' 
the anterior and posterior walls of the axilla, to the lower border 
of each, and dividing their ftttachments to the humerus; 3d. Push 
the edges of the wound on either side to expose the joint, and 
open it, maicing tmction on the hone to put its ligament on the 





stretch; 4th, Lusate the hone, pass the knife hehind it (Tig. 138), 
and finish the operation by cutting directly through the tisBues in 
the axilla, which in- 
tervene between the 
extremities of the in- 
cisions already made, 
recoltecting that the 
artery is contained 
I in them, and requires 
to be compressed by 
an assistant. Tha 
wound wliich results 
from this operation 
Ib almost perfectly 
oval in shape." 

ModiJUatitma. 

Guthrie commencea 
liis incision just be- . 
low the acromion, 
but etidiingera the 
exposOre of the gle- 
noid cavity, by tha 
subsequent controc- 
Uon of the musiilea and integuments ; Guiirin disaectd the head of 
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the bone from its cnvity with tbe knife held vertically, firat upon 
one side and then upon the other, a, h, c (Fig. 140), and completea 
H by dividing tie axillary portion. 

Single Flap. — ^Malgaigne {op. eit) givea the following descriptiod 
of Dupuytren's operation with a sin^e flap :— " The arm being held 
away from the trunk, grasp the deltoid in its entire leng^ and 
thickness in tbe left hand ; with the right pass a double-edged 
knife throuf^h its base, under the acromion, and gracing the eur- 
(ace of the humerus, cut an external and luperior flap of sufficient 
extent ; an aaaistant raisee it ; then, by approaching uie arm to the 
body, expose the tendons of the musdea inserted into the head of 
the tuimeriiB. Cut them, commencing with tliose posterior, which 
■re more easily divided on account of the greafer interval between 
the acromion and the head of the liumerue, than between the lat- 
ter and the coracoid process, and finishing with the anterior ten- 
dons. To a practised hand, a semicircular incision on the anato- 
mioal neck of the humerus with the edge of the knife held perpen- 
dicularly suffices. Tlie fibrous tissue that unites it to the acromion 
is also divided. Then the operator, grasping the diseased arm with , 
his fell band, dislocates the head of the boue outwards; and, pass- 
ing the knife behind it, detaches the flesh that covers it, in which 
the nerves and vessels are comprised. At this moment, the assist- 
ant compresses these soft parts, with hia thumb on the bleeding 
surface, and his fingers placed in the axilla, so as to compress the 
artery; and the operator, assured against hteraorrhage, finishes 
dividing them, on a level with the inferior attachment of the great 
pectoral and lalisaimos dorsi to the humenia," 

ifadificatioiw, — Gufirin, inslead of making the flap by transfixion, 
outs from without inwards; com- 
mencing the incision (on the left 
side) near the anterior border of 
the deltoid, on a level with the 
articulation ; it descends in a curv- 
ed direction to within two-thirds 
of an inch of the insertion of the 
deltoid, and then ascending on the 
poaterior part (Fig. 141) at the 
same level as it was commenced; 
the flap is dLisccted up, and the 
limb disarticulated, 

JSoulfe J'&yw.— The method of 
Liafrane, now generally adopted, is 
ae loWovi (Bernard and Htiette): — ""■ "j 

1st. The patient is supported in a 

convenient position upon a chair, and the arm kept close to the 
ti'unk, the head of the bumcrua at the same time being pushed 
upwards and outwards as much as possible. The surgeon then, 
b-ung provided with a long straight knife cutting on both edjies. 
I Assures hiiusell' ^ftbe exact position of the acTOTninn nnd eoraa 




\ 



Oy AMl'CTATIONS. 

pronessoa. If it is the left shoulder upon which he ia about to 
operate, the point of the knife should be entered in a direction 
almost parallel with the humeniB at the outer eide of the posterior 
border of the axilla, in irunt of the tendons of the latisi^mus dorsi 
and teres major muscles, 
e (Tip 142). As the knife 
passes in, the plane of its 
blade should form ati angle 
ol th rty-fiye degrees with 
the axis of the shoulder, 
and ta point should gi'aze 
tl e posterior and external 
surface of the humerus, 
unt 1 t Teaches the under 
surface of the acromion; at 
tb ^ point the handle of the 
knife should be raised, and 
its point lowered, so that it 
is brought out below and in 
front of the clavicle, ft, in 
the triangular space 




I the 






coracoid processes, which 
is bounded posteriorly by 
the clavicle. The knife should then be made to cut its way out- 
■wardfl around the head of the humerus, i, and as soon as it becomes 
disengaged from beneath the acro- 
" mion, the arm is carried a little dis- 

tance away from the trunk, and the 
surgeon grasps with hia left hand 
the deltoid muscle, raising it as much 
as possible from the hone, and car- 
ries the knife directly downwards, 
grazing the bone, and cutting out a 
posterior semicircular flap about 
three inches in length. In making 
this flap the upper part of the cap- 
sule of the joint should be divided, 
OS well as the tendons of latissitnua 
dorsi, the teres major and minor, and 
a part of the deltoid ; 2d. The head 
of the humerus being readily sepa- 
rated from the glenoid cavity after 
the division of the parta just men- 
tioned, the op erater passes the blade 
of the knife belljWTit, and carries it 
downwards tfS forwards, grazing 
Lcrnal flap, 4aief,Bt this moment the 
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bj an asBLstiiDt. In operating upon the Ehoulder of the right sida 
the SHine ruloa are I'oUowed, except that the knife eliould be 
entered in the ini'ra-clavicular triangle described above, to be 
brought out at the posterior border of the axiUa, thus reversing 
the direction of the knife in transfixing the articulation to cut out 
the posterior flop." 

The manner of catting out the first flap by transfixing the parts 
above the joint, is illustrated in Fig. 143; c, point of entrance of 
the knife, a, of emergence, and b, the flap; the knife may, as here 
represented, have a siugle bkde. 



AnPC-rATIOK op THB LOWBB EXTKEOimES. 



" Under all dmimslances except when 
poi'eriy and advanced age, and confirmed dissolute habtls, ,'o combine 
in the indiiiidiial, ai to render it e«rtam thai meehantcal appliancet 
would bt of Utile aervke, give the patient the stump bat adopted to 
(Ae matt vs^ul artificial limb," 

"I. In all amputations of the lower extremity, the sui^on 
should be governed in the selection of the point of operation and 
the method to be adopted — 1. By the mortality of tlie operations 
in question; 2. By the adaptability of the stump to the mos:t eer- 
riceable artificial Gmbs. 

" IL In all iDJuries of the foot, involving ports anterior to the 
medio-tarsal articulation, the Burgeon should sacrifice as little aa 
possible of the structures essential to progression. He should 
preserve, 1. Single phalanges, the importance of which increases 
from the small to the great toe ; 2. The metatarsus, by amputation 
of tlie phalanges, or by the excision of individual melacBrpal 
bones ; 3. Tlie tarsus, by amputation at the tarso-metatarsal arti- 
culation (Uey's or LisTranc's method). 

"IIL Of Uie amputations through the tarsus or at the ankle- 
joint, preference should be given to Syme's operation us affording 
a minimum mortality, with a stomp beet adapted to an artiflciw 

"IV. In tlie after treatment of the amnutationa and resections 
bbove considered, it is good practice to leave the wounds open. 
to heal by granulation." — Report of Drs. Valektikk Mott, Ourdoh 
Buck, Jons Watboh, Alfred C. Post, WrLLASo P*bkeh, Embt 
Kraokowtzeb, W. H. Yas Buren, and Steposn Smith, a com- 
:3itlee of Associate Medical Members of the U. S. Sanitary Com- 



Bon«a <»rtli« Foot and Anhle-Jolul, — (Fig. 144.) a and i, 

inferior extremity of tlie tibia and fibula; c, astragalus; d, os 
cftlcis: e, scaphoid; /, cuboid; if, internal cuneiform; h, middle 
cuneiform: i, extvtnti cuneilbrm; 1, 2, 3, 4, and 5, first, mcop'' 







Ion or the Second Fba> 
laDKCB- — Ampiitatitm tlirousrh the phalan- 
geal articulation B maj be pwrformed by the 
same methods as are given for the fingers ; 
A flap 18 generally formed from the palmar 
aurfice. 



t 



Llfon or single Tot 

[ met scarp 0- phalangeal a: 
culfttions preKPDt but slight diiJerenceB, 
The following' peculiajitiea are to be no- 
ticed: — The extremity of the Bret meta- 
tar&at bone, 1 (Fig. 144), is large, and 
requires a very liberal flop to cover it ; on 
the plantar face of the articulation are two 
or three acsamoid bonee; the inter-articu- 
lar line is further from the inter-digital 
commissure then in the hand, but the 
second space is much nearer the joint than 
the others. 

Oeal Method, — Holding the toe with 
Ftu. 1«. the finger and thumb of the left bani 

coramence an incision over the joint and 
oarry it downwards and forwardu, along the aide of the toe to the 
commiwure of the toes, around, under the toe, along the trans- 
verse linear depression to the opposite ude, and thence back to the 
point of commencement; the extensor tendons and lateral liga- 
menta are divided with the point of the knife, the joint opened, 
and the disarticulation completed by cutting the tissues upon the 
under part of the Joint. 

Single Flap. — A flap may be made from tlie dorsal or plantar 
surface, or, in amputation of the great and Email toes, from the 
internal and external surface. If the flap is made upon the dor- 
sum, make two lateral incisions, extending from the joint to the 
first phalangeal articulation, join their lower extremities by a traua- 
verse doram incision, dissect up the flap to the joint, dislocate by 
depressing the toe firmly, and divide the tisaues on the lower bi 
face. If the Sua is palmar, make a transverse incision over I 
joint, and lateral incisions to divide the connexions of the join^ 
depress the toe, and pass the knife through the joint and along the 
^ under surface of the bone until a sufBcienl flap ia formed. If it ' 
3»p is upon the outer side of the great or small toe, enter tl 
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joint hj cutting tlirougli the commissure, the knife being held 
vertically, and complete the operation by carrying the knife 
through the joint and along the outer aide of the hone, forming a 
flap of the requisite site. (Fig. 145.) 

- "> Flap.— Ths operator holds the toe between the left 




ind finger, and recognising the articulation, tranaSxcs the 
r BoCt parts by passing the knife from the palmar to the doraai sur- 
face on one side, emerging over the middle of the joint, and cut- 
tang a flop from, the side as far forwards as the edge of the com- 
missure; the joint may now be opened on the side, the knife 
passed through, and b flap cut from the opposite side by passing 
the knifa along the bone ; or the parts may be transCsed, and the 
Bscond flap cut out as the £rat, and disarticulation completed as the 
last step. 

Sfcoy describes (Op. Sury.) the following methods of forming 
flaps: — "A second mode of effecting this separation of the great toe 
ia by a double flap. Bend the toe downwards, and make a dorsal 
Sap, which is carried round across the middle of the phalanx, from 
the integumcntal fold, between that and the second toe, to the side 
of the ball of the first toe, and reflect it. A similar line below, unit- 
ing the ends of the first flap by a circular aweep of the knife, forma 
the lower flap. The bone is then disarticulated, and the lower flap 
completed by cutting out. A third mode of performing this ampu- 
I tation, which insures sufficient integument, consists in making a 

^H straight longitudinal incision along the inner side of the toe, com- 
^^L mencing about half an inch behind the articulation, and carrying 
^^B it onwards to the middle of the Qret phalanx. At this end of the 
^H line make a circular incision around the toe down to the iKiue, 
^H reflect hack the integuments and soft parts from it, and open the 
^H joint from above. These operations on the toe often require a 
^K SgatOre or even two." 

L J i. 



IH«artIcnI>tloii of all the Vara, — It will be seen (Fi^. 144), 
that the metatttrso-ph.ilaDgeal articulation represents a curved liae, 
having its convexity dowriwariis, due to the following difference 
in the metatarsal bones: the secimd ie half 
a line longer than the first, the third ia half 
a line shorter than the second, the fourth ia 
half n line behind the third, the filYU is still 
further behind. 

Singh i'hp. — The flap is mode in nearly 
the same manner ae in amputation of all the 
fingers; the incision, a, b, e, in relation to 
the joints is seen in Fig. 146. If the ope- 
ration ia on the left, foot, gra!>p the toes with 
the. left hand, the thumb applied to the back 
of the to«S| and make a semicircular inci 
noQ, in &ont of the joints, commencing a 
the internal side of the head of the Brst 
metatarsal bone, and ending at the external 
side of the fifth metatarsal bone; dissect up 
i.i.E^ iiuji, v[it.u .I..O Joints, and divide the lateral ligaments with the 
point of the kaife ; the knife is now passed behind the phalanges, 
and a flap cut from the palmar sur- 
face. The lower flap may he made, 
according to GuSrln, by an in ' 
sion on the palmar surface, co 
mencing on one side, and passing 
in H curved direction along the 
cutaneooB fold at the root of the 
phalanges (Fig. 147). 

Oirnilar J/tffiod— The steps of 
this operation are the same as for 
circular amputation of the fingers, 




the flop, open the joi 




AmpntaKon tfironeh 'be ISe- 
tstnrBHl Bonea. — Anipututioil of 
nil the metatarsal bones is per- 
formed with palninr and dorsal 
flaps, as on the metacarpus; 
incision is made on the dorsum of 
the foot, convex downwards, the 
soft parts diviied down to the 
THK J... bone; the knife shoald then trans- 

fix the palmar surlkcc, frraaing the 

bones, and make a flap nearly or quite to the commissure of tho 

toss: the iutoroMCOUS muscular substance is divided by H e point 
- of the knife, a six-tailed retractor applied and the suit parts 

retcoctcd; the mctocarpal saw is now used tu divide Iho boneo 

(F\g, 148). 
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DUmrtlcnliXloii »r the FIral Melataraal Bone, — The first 
melfltarsal lione has a lat^, sliglit.ly coni'ave, articular sarface fop 
t^e internal cuneifonn; it liaa four 
ligaments, an inlernol, dorsa!, pinnlar, 
and interosseous; tha articulation is 
one or two lines behind the Grat pro- 
jection discovered on the poBtcrior 
part of tlie inner margin of tee meta- 
tarsal bone, and an indi anterior to the 
frominence of the scaphoid, s (Fi^. 
44) ; the direction of the line of arti- 
culation is front within forwards and 
outwards; the dorsalia pedis artery 
pjiESefl to the flole of the foot on the 
outer side of the joint. 

Oval Method. — Seoutettcn operated. 
as followB (Atalgaigne, op. ctt) : — " Com- 
mence two linea behind the joint, a 
(Fig. 149), an incision directed oh- 
Uqiicly from within outwards, to the fio. iis. 

commisBiiro of the toes, e, and piiKeed 

round the base of the first phalanx, following the crease on its 
palmar surface; withdraw the bistoury and replace it on the inter- 
nal side of the phalanx, b. In the inferior angle of the incision, 
ascend on the internal side of the metataraal bone and phalanx, 
and by a hue slightly ob- 
lique (rom within outwards, 
Byoin the point of commene- 
mentj the skin being cut, 
divide KuccoRsively in the 
whole extent of the incision 
the extensor tendons of the 
toe, and the fibres of the dor- 
sal interosseous muscle. Di:^ 
sect the skin from the solo of 
the foot, leaving the seaa- 
moid hones on the phalan- 
geal articulation, and exposing all the ' 
The operator then again seeks the joi; 
ment, holding the point of Iho insr 
horizon, and the edge slightly obliq 

from behind forwards to fallow the directions of the joint Nest 
divide the superior ligament, and then direct the edge of the bis- 
toury upwards, and push ite point obliquely at an angle of forty-fire 
degrees into the interosseous space, formed by the external surliae 
of the first eundform and the extremity of, the second metatAtsal 
bone. When the point has penetrated to the plantiur layer, raise 
the hlftdii ngiiin to the pcrpendipulnr, ond the intcrossctius ligamnnt 
^ia dividt'U. There remain only a few muscular and ligamonla'*! 




iterna! surface of the bone, 
t, ditides the internal liga- 
perpendicnlar to the 
Itliin outwards and 



n Fig. 148 is not 



Bbres, whict are enaily ilivideii." The incision i 
precisely that dcBcribed above, but is prefernble, 

Sing^ Flap, — LisiVanc's method is as follows (ifaliaignt, op. 
eit): — "The foot being placed on a table, and fiscd by an assist- 
ant, the operator seizes with his flngera and thumb the mnscles and 
iiitegumenta on the internal ride of the bono, and draws them 
A-om it as much as possible, to obtain a Hup of suitable thicknesB ; 
then be plunges a bistoury, held in the third position, from above 
downwards, between the inside of the. bone and the Eolt parts, 
two lines behind the joint; cuts a flap all along the bone, and 
finishes beyond the metatarso-phalangeal articulation. Prom the 
oaae of this fiap, which an assistant draws back, make an inciaon, 
crossing the bone obliquely to the internal and superior surface of 
the tnetatorBD-phalangeal joint. Then pusli the bistoury between 
the bones without touching the skin, as near the posterior extre- 
mity as possible, and cut directly down to the commissure of the 
toes; disarticulate the bone as we have shown in the former pro- 
ceeding. Instead of making a second incision after the formation 
of the flap, you may dissect off the skin from the base of the flap 
to the metatarsO'pbalangcal articulation, and have it drawn ou^ 
wards by an assistant. The essential point is to be able to intro- 
duce the knife between the honea without jagging or cutting the 
integuments." 

DlaarllcnlaUon or (he Ptftta Itlelataraml Boae The fiah 

metatarsal bone articulates with the cuboid (Fig. lH) by a triangu- 
lar surface, and with the fourth metacarpal; it has a tubercle on 
the externa! part of its base, which is easily felt, and into which is 
inserted the peroneus brevis muscle; the line of articulation ia 
obhquely forwards and inwards. 

Oval Sfethod, — An incision ia commenced just behind the joint, 
I (Fig. 150), and carried forwards towards the commissure, A, 
thence under the toe, along th« 
transverse linear depression to 
the opposite side, e, and then 
along tjie external margin to a, 
the point of departure; the soft 
parts are dissected from the 
boue, the joint entered from 
the outside, behind the tuber- 
cle; divide the ligaments which 
unite it to the fourth metatarsal, 
and complete the operation by 
dividing the plantar hgaments. 
s follows: — "The knife being held 
Sorpendicularly, the point upwards, cut through the entire mter- 
" 18 tissues between the fourth and fifth metatarsal bonea, from 
I backwards to the cuboid bone; disarticulate the bone, 
e knife to the outside, and cut an external flap." 




, Single Flap. — Telpeau directs i 
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Lisfranc tranafisee the tissues at the bsae of the metacarpal bone, 
and cuts forward, nrnking an external flap; then he tranetijres on 
' ' ir side and euta oat to the comaiissure, making au internal 



Dlaarlicnlattoii of Stnele AletatBraal Boaea. — Aaj I 

metatanal bone may be removed by the oval method ; the ini 
commences just behind the joint, a 
(Fig. 151), is carried forwards to the 
commiSBure, c, then under the toe in 
the transverBe line to the opposite 
side, b, and terminates at a, tlie point ^ 
*of beginning: the aoft parts are dis- 
sected from the bone; the ligaments 
uniting it to the third and fifth meta- 
tarsal, and the cuboid, are cut, ami the 
disarticulation is completed by divid- 
ing t)ie plantar ligamenta. 

"" it is desirable to amputate only 
the head of the metatarsaJ bone, the 
oval inciaion may be made, commenc- 
m the dorsum, as at /(Fig. 151), 
passing downwards to the commifl- pru" IBL ' 

lure, e, then along the under surface 

in tbe cutaneous fold to d, and terminating at the point of be 

i^lap Mrfhod. — This operation may be performed in the a 
manner as the similar operalioa on the metacarpal Idodbb. 

murUcnlatlon ofllu Two Outer DlelK 

fourth and fiilh metaUmial bocea articulate 
trith the cuboid, tbe fourth having a more 
transverse line of articulation than the fifth. 
Oval Method. — An incision is commenced 
ft finger's breadth behind tbe joint of the 
^Hb metatarsal bone, in the middle, between 
the articulation of the two bones; it is 
carried forwards to tho commissure, then 
along the under surface in tlie transver«u 
to the outer side of the little toe, and 
tbence back to the beginning ; tlie soil 
parte are dissected from the bones, tho lute- 
rai ligament divided, and the joints diaarti- 
culated by entering them from the ouWide, 
and following Ibe line above given (Fig. 15'2}. 

DWnlfiilallon of tha Flral Two Me- ""' '™ 

tami Bvne>, — It must he borne in mind that the articulation 
of the si'cond metatarsal bone is on a line posterior to the first 
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{Pip. 144), *n<i if the lunife is carried al<mg the past«iar p«rt of 
tStt ftrvl inet^tanal bone, it strikes the tecoad, aud if it Im iIicd 
tuincil backwards, it will reach tiie articuklion of the aecorid m«t*- 
IsthI booe. 

Oval i/elAod. — Beclard opemted as foUowf;: — The point of the 
knife i« carried on the first interosaeoQs apace of the doraal sorfoce 
of the foot, horn mx to teren lines in front of the cnneo-melatar- 
•a] artiiniUdoa ; incise obliquely the ekiti as far as the second 
^internal conunusnre, aronnd which the knife is carried, foIlowiDg 
the Ironaverae groove a* the root of the two toes, and brifigiag 
bwik the knife to the internal and dorsal surface of the first toe. 



A half to two inches in leng1,h, one inwards, and the other out- 
wards, so as to fnrm a triangmor flap, the base of which, about one 
inch and a half in length, is a tittle behind the two first metatarsal 
bones- ruflcct backwartlB the Bap, and the two tarso-raetiitaraal 
articiilalidiis are laid bare ; the disarticulation is then completed 
'wcording to the rules given, 

DlaardcolKllon of all (be Hetatarul aaaem, — The tarso- 
jnetatarsal articulations areartlirodial; they have dorsal, plantar, 
lind interositcoiiH ligrtmentu, as follows : the first metatarsal is bound 
to the internal cuneiform by a single ligament, the secoud has 
three uniting it to the three cuneiform bones, the third one from 
the extornafcuneiform, and the fourth and fifth hare one each from 
the cuboid ; the plnntar lij^amcnts are irregular fibrous bands, unit- 
ing the HietiitarBal and tarsal bones; the interosseous ligaments, 
ttirce iu number, the most important to the operator, are thus 
described by Malgoigne (pp. cit.): — "The first or internal, the 
HtrongRBt, has been ^yietljoiiXledlhe km/ of Ihe articulation. It starts 
from the externa] side of the flret cuneiform, and from the inside 
af the second, to be iosorted on the corresponding surfaces of the 
jrst and second metatarsal bOTiea. The second or middle is 
attaiihed to the external surface of the second cuneiform bone, and 
to the internal surface of the third, it goes to the external side of 
, tlie seuond metatarsal, and on the inner side of the third. The 
last is implanted on one hand into the internal surface of the 
ouboid, ond on the extcrnol surface of the third cuneiform; and on 
the otlier hand on the outside of the third, and the inside of the 
fourth metiitarsal bone. According to this disposition, the lateral 
WaUh of Uio mortise are only immediately applied to the second 
metatarsal bone, at their dorsal surface; on their plantar exist 
Intorvala filled np by the interosseous ligaments, in which the knifo 
can enter." 

The lino of the tarso-metatarsal articulation is very irregular 
(Pig. 1*4), snd requires cnreful study, Malgaigne (op. cit.) gives 
jho following us llio relative positions and directions of the lines of 

iividual tarso-metatarsal articulations: — 
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"L The external ade of the joint at the union of the Efth 
netatareat bone vrilh the cuboid, has a double obhquitj; first, m 
the direction ofaline which would pass from thia point to the inter- 
nal surftice of the first joint of the great toe; second, in the direc- 
tion of anoUicr line, passing from the same point to the middle of 
the 6rst metataTBal bone- 

"2. The joint of Uie fourth metatarsal bone is in the direction 
of a CTinred line, one inch lon^, beginning on the outside following 
the above-mentioned inflexions, and terminating ou the inside, 
one-third of an inch in front of its exiertial end. 

" 3, The articulation of the third ia usually half a line m front of 
the fourth, and almost transrerse. 

" 4. The second, more prolonged backwards, is lodged in a kind 
of mortis formed by the three cuneiform bonos. The inter- 
nal wall of this mortise is one-third of an inch deep, oblique 
backwards and outwards, and foraiB with the axis of the foot ta 
angle of five or six degrees; tlic external wall, one-sixth of an 
inch deep, oblique behind and intemall;, makes with this axis an 
angle of seven or eight degrees; the posterior wall, half or tliree- 
quarlers of an inch wide, is almost eyen and tiaoBverse. These 
relations are not subject to much vuHetf. 

" 5. The articulation of the first is a quarter of an inch in front 
of the third ; it is oblique in the direction of a line pnssing from 
its interna] side to the middle of the fifth metatarsal bone." 

The arteries of the leg, the poa- 
terior and anterior tibid, are com- ' 

pressed bj an assistant during the 
operation. 

The articulation is recognised on 
the inner side of the foot just pos- 
terior to the projection, g (Fig. 144), 
on the base of the first metatarsal 
bone, or one indi atiterior to the 

from'jience of th^ scaphoid, e (Fig. 
44) ; on the outer margin of the 
foot the finger readily detects the 
prominence, /(Fig. 144),'.of the pos- 
terior part of the fifth metatarsal 
bono, immediately behind which is 
the articulation. 

Flap Method. — Lisfrane's operation 
OS follows (Bernard and Iluelie)-. 

-"The patient is placed upon hia 
back, and the foot rotated mode- 
rately inwards. The surgeon recog- 
nises the exact articulation by the 
rules abeady laid down, and then 

■siia, with the pahn of his led 

ino, the sole of toe fool, bis thumb 
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fide of the proximaJ end of the fifth metataraat bone, a (Fig. 153), 
ai^d the indbx finger at the intt-roal extremity of the srti(^ii)ation, 



He then makes a semilunar 



with its convexity looking 
downwarda, from with- 
out inwards, across the 
dorsum of the foot, 
passing about half an 
inch below the articu- 
lation, Bud extending 

mi ties to the other 
down to the bones. 

" 2d. The Burgeon 
divides, with the point 
of his knife, the dorsal 
its, carrying it 
long the line of the 
articulation, from with- 
out inwards, as already 
indicated, and recof- 
leoticg that the articu- 
• lation of tho second metatarsal lies a third of an inch posterior to 
the others. 

"3d. The mortise in which thojiead of the second roetatarsal 
effected by introducing 
the point of the knife 
between the internal cu- 
neiform and the head of 
the first metatarsal bone, 
its edge being turned up- 
wards, and making an 
angle of forty-five de- 
grees with the asia of 
foot (Fig. 154), Theknile 
is then carried up to a 
right angle, ite point tra- 
•versing the whole of the 
surface of the mor- 
tise, in order to insure 
the division of the inter- 
osseous ligament; it is 
then withdrawn, and ap- 
pUed to the external sur- 

"4th. When tliis has 
been accomplished, pres- 
sure is made upon the metatarsus to separate the articular siirlacea, 
and their remaining ligamentoua attachments are successively 
I^Tided, especially on the plantar aspect of the articulation, bo that 
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the knife may be carried readily beneath the heads of the meta^ 
tarsal bonea, and the operation ia then finished by cutting out a 
flap from the sole of the foot, which should be Eomewhat larger'at 
its internal than at its external part." 

Care should be taken to make the plantar fiap Eufficicntlj large; 
the internal portion should extend nearly to tlie base of the great 
toe, the external may be of less extent (Fig. 155) ; the shape o£ 
the dap should be bevelled, and not transverse. 

i/oaijicalioits, — Hey, who Brat performed this operation, made 
a dorseJ transverse iDcision from aide to Bide, ono inuh in front 
of the articulation, and lateral iacistonB from the extremitieB of 
the first incision to the toes, disarticulated all the toes, and dis- 
sected bock from the metatarsiil bones the tlstmes forming the sole 
of the foot; he then separated the four ext«raal metatarsal bones 
from their articulation nith the tarsal bones, and divided with a 
saw the projecting portion of the internal cuneiform bones, on 
which rests the great too. Skey advises to divide the second 
metatarsal witb forceps and allow the posterior extremity to 
remain in the mortise, disarticulating the remainder; Eaudena 
directs the diearticulatjon of the first metatarsal bone, and the 
transverse division of the remainder with the saw, on a level vrith 
the internal cuneiform bone ; Edwards makes a plantar flap by 
cutting from without inwar^te; Cloquet makes a transverse sec- 
tion of the bones; Gu^rin makes a plantar flap by a curved inci- 
sion, commencing at the inner angle of the wound (Fig. 156), and 
passing to the sesamoid bones, then across the sale of the foot with 
a curve forward, but terminating 
at the junction of the anterior with 
the middle third of the fiflh meta- 
tarsal bone ; he then transfixes the 
base of the circumscribed part, and 
cutA the flap outward. 

Complimtiont. — In passing the 
finger along the internal surfuce of 
the foot there is a liability of pass- 
ing the alight tubercle on the base 
of the first metatarsal bone, and 
mistakinp for it the prominence of 
the cuneiform bone ; thus the ope- 
rator may be led to look for the articulation behind, instead of in 
front of the internal cuneiform bone. If the right obbquity is not 
given to the knife in entering the articulations of the metatarsal 
bones, there is a Uabihty of penetrating the corresponding tarsal 
bones. Difficulty of luxation depends upon the incompleteness of 
the separation of the second metatarsal bone. The sesamoid bones 
ebould not be included in the flap. 

Dlurtlcatatlon of T>rul Joints. — (Fir. 144.) The niedio- 
Carsal articulation is formed by the astrag^us, c, and os caktii, d, 
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behind, onii the cuboid, / and scaphoid, e, in front ; the dared » 

plantnr llgameiits.are not importikat, but tJie interosaeouB iigoment, 
ext«ndiDg irom the os calcig and astragatua, to the scaphoid and 
cuboid bonea, ia very strong. 

The precise iocfttioa of the line of articulation ia determined as 
followB: — 1. On. &B internal side of the foot it hea one inch in 
front of the iaWmal malleolus ; or, the flrst tuberosity in front 
of the internal malleolus is the scaphoid, and the joint is jast 
behind it; 2. On the external aide it ia half an inch behind the 
prominenoG of the filth metatarsal bone; or, it is in liMntofthe 
first tuberosity anterior to the malleolus, which is on the os calcia. 
3. In the centre the articulation is immediately in front of the head 
of the astcagalua, which ia made prominent by extending and 
abducting the foot. 

Malgaigna (op. cit.) gives the following giilde as to the yariationa 
in the line of articulation : — 

" 1. It is important to know that it ia changed according as the 
foot ia flexed or extended. When the foot is flexed, the astraga- 
lus and oaloaneum are almost in the same line ; when it ia 
extended, the oaloaneum ia at least a, quarter of an inch in 
front, 

" 2. The scaphoid is so prolonged towards the internal malleolus, 
that, in order to penetrate between it and the astragalus, the han- 
dle of the kuife must be carried towarda the toes so as to form 
with the axis of the foot an angle of forty-five degrees, and it 
must follow the direction of a line pasMng from the internid poste- 
rior surface of the scaphoid to the junction of the posterior with 
the middle third of the fidh metatarsal bone. 

" 3. In its middle third, the ajticulation ia slightly inclined back- 
wards towards the external malleolus, then it turns a httle for- 
wards, and, lastly, ^ain a little backwards; so that, to enter it 
from the outer side, the blade of the knife should be slightly 
oblique forwards." 

DlBlRTICULATlOH OF TBB TaRSOB ANTGRIOR TO TBB SOAPHOIO 

£dne. — The scaphoid bone having accidentally been left in place 
several times in Chopart'a operation, and the caaea terminating 
fevorably, Laborie described the method by which the operation 
Hhould be performed. The internal commencement of the line of 
articulation is found just behind the prominence of the tubercle on 
tlie inner surface of the internal cuneiform. The steps of the 
operation are the same as in Chopart's method next described, 
except that greater length should be given to the fiap. 

Chopart's operation (Maigaigne, op. dt) — "First recognise the 
three capital points of the articulation; then, holding the foot in 
the leftlhand, place the left thumb on the outside of the joint, and 
the index or mediua on the tuberosity of the scaphoid. }>tnke a 
semilunar incision between tliese two points, the middle of which 
' ' '" n inch beyond the articulation ; then, passing the heel of 
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the knife under the nail of your let'l thumb, ita hunillc having the 
above-mentioned inclination, otxtn the joint in the direction 
pointed out. When the joint la hall' openud, wury the knife in 
irontof'tlie head of the astragalus, 
cut the dorsal ligamcnls withouC 



knife to the other aide of the foot, 
the heel of ita blade inclined 
towarda the t«ea at an angle of 
ninety-five degrees, finish opening 
the estornal aide of the joint 
marked out by the index Cnger. 

" AH the dorsal hgamentd being 
thus divided, push the point of the 
instrument under the external and 
anterior aide of the head of the 
astragalus, with its edge directed 
forwards, and cut the lnteros3i:oua 
ligament in the direction of the 
articular surface of the calcaneum. 
The joint is then wide open. Then 
carry the knife under the plantar 
ligaments, and pasa it under the 
bones, grazing them, to cut a sulh- 
cient flap, avoiding the protube- 
rances of the scaphoid and cuboid, 
and further on of the first and &llh 
metatarsal bones. The foot, during 
this tjme, is kept in the horizoat^ 

Eosition. Tou should raise the 
andle of the knife slightly, to fol- 
low more exactly ilie concavity of 
the tarsus and metataraus," 

It is important to make the late- 
ral incisions low down upon either 

side, and in order to this tlie knife should be held, according U> 
Clutsssignoo, In a nearly perpendicular direction (Fig. 15T), at the 
commencement and terminatioa of the incision. It la important 
also to give on oval shape to the flap, and before its completion it 
may be necessary to apply the knife to the external part {Fig. 
158) and ahape it accordingly. 

Modijkatiom. — Scdillot operated aa follows (Kmari and ZTucfle): 
— "After determining the position of the articulation, and the foot 
being properly supported, a trnnaverse incision is made, commena- 
ing a few tinea in advance of the calcaneo-cubold articulation, and 
termiuatlng about the middle of the dorsum of the foot, on the 
outer side of the t«ndoD of the tibialis anticus; fi^m this Mins 
point a curved incision, with ita convexity downwards, is then 




led around the inner border of the foot, extending downwari 
to within two lingera' breadths of thQ mttatarao-phalajigEal artioi 
lation of the great toe, and theiiriD Bcrosa tlie sole to the con 




menoement of the ilrat incieion ; the plantar integnmentB should 
be out as much as poesible in a slanting diroctjon to rid tfaeir edgea 
of ttie BQbcutaneouB fut, the jiratmaion of which tends to prevent 
the union b; the first intention ; it remaias now to dissect up the 
internal Sap to just beyond the tuberosity of tJie ecaphoid bone, 
where the joint la to be entered; the disarticulation is tten com- 

Eieted as usual, and the remaining soft parM divided tran aversely ," 
[anigault opens the articulation from the plantar surface, and ter- 
minatcE by foi'ming a short dorsal flap. Baudens makes a dorsal 
flap. 

Cvmplication». — If too great eonvejuty is given to the fiap there 
is a Kabihty of entering the articulation between the scaphoid and 
cuneiform bones; and the opposite error may be committed of 
cutting upon the head of the astragalus unless the foot is well 
extended; in dividing the interosaeouB ligament care must be 
taken to hold the knife sufficiently vertically, in order to make it 
enter the oalcaneo-scaphoid space. 

DlSARnCITLATlOK OP THE TAFSrS tNOER THE AsTHAOALUB. The 

astragalus articulates with the oa calcis by two Buriaces, separated 
by a groove; the posterior is the larger, and is oblong, and deeply 
concave from side to side ; the anterior is oval, elongated, convei 
from side to side, and Bometimea divided into two by a ridge ; the 
two articular auifaces are separated by a very strong interosseous 
ligament. 

"igai'gne's ProceiUL — The operator holding the foot in the left 
makes a horizontal incision over the tendo-aohiUis, dividing 
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&t one Htroke the skin, tepdon, and cellukr tissue, down to the 
oalcaneum, cutting a little more freely on the outer Itiftn on the 
inner side; tins inoiaioa ie continued around the external part of 
the foot, one-third of an inch below the external malliiolus ; then 
passing abruptly upon the dorsum of the foot, about an inch and a 
half in front of the tibio-tarsal articulation, continue on that level 
over the dorsum, and descend, without changing the direction, to 
the middle of the sole of the toot; a second incision commences at 
the internal extremity of the first incision, behind the malkoluH, 
and is carried obliquely to the sole of the foot, at an angle of about 
forty-five degrees, and joins the other incision, forming thus an 
internal flap of from four to five inches in width at its base, and 
from two to three inches at its summit, which terminates in a 
curve ; this flap is raised, including all the soft parts, over the sole, 
side, and dorsum of tht! foot, as far aa the articulation to be 
entered ; the flap being raised, the operator with the thumb and 
finger of the left hand ascertturung the lateral limiU of Chopnrt's 
disarticulation, makes a large opening in the scaphoido-astragaloid 
articulation, passing around the head of the astragalus so as to 
divide at the same time the external calcaneo-astragaloid ligament, 
and also the synovial membrane of the small articulating surface 
of the calcaoeus; now divide the internal ligament and posterior 
membrane, guided by the points riven above ; cut the tendons 
attached to the internal suriiiee of the calcaneum, then divide the 
interoaasous ligament by carrying the knife flatwise, the edge 
backwards in the amail anterior articulation of the calcaneum, and 
following the direction of tlie articulation cut all that obstructs its 
passage; on the division of the first fibres the bones separate 
readily, and the operation is readily completed. 

ModificaMons. — Rous commenced an incision on the posterior 
and externa! face of 
the calcaneum, and 
carried it forward be- 
low the external mal- 
leolus to a point half 
an inch anterior to the 
articulation of the as- 
tragalus in front ; it was 
then carried to the in- 
terna] border of the 
foot, and from thence 
it passed obliquely 
backwards across the 
plantar surface to the 
point of departure ; the 
flap is thus made from 

the entire integument of the heel. Vorueuil commenced the 
. incision at about the same point, and carried it forward to within 
I one inch of the posterior and internal extremity of Uie fifth meta 
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tarsal bone, thence witli a downn^ard curve across the dorsum o 
the foot to the middle of the iatemal cuDeiibrm bone, thence 
BcroBs the sole of the foot from within outwarda, and from before 
backwards to the commencement. N^aton makes the same icci- 
sion until he reaches the internal border of the fool ; he then car- 
ries it tronsveraely across the plantar surface to the posterior 
extremity of the fifth metatftrsal, then backwards and obliquely 
upwards along the external surface of the toot to the point of 
departure. The course of this incision is seen in Fig. 159 ; it may 
be reversed, passing in the opposite direction, under the foot, from 
tlie external to the internal side. In the dissection care should be 
taken to avoid injoring blood-vessels high in the dap by turning 
the edge of the knife to the bone. Simon proceeded as in ampu- 
tation at the nnlde-joint. 

IHianicnIntloii of the Ankle- JoInt.^Thc articulation at the 
ankle is a perfect hinge joint, there being only an antero-posterior 

The broad articular surface of the lower extremity of the tibia 
with its iatemal projection, the internal malleolus, and the large 
projecting extremity of the fibula, the external malleolus, fo.rn:i a 
mortise to which the lateral and upper surfaces of the astragalus 
are so accurately adapted that there can be no lateral motion, and 
disarticulation can only be accomplished when the foot is firmly 
extended, and the knife penetrates the anterior part of the articu- 
lation. 

Syme's Method (OontribuHonsio Sargerg). — The foot being placed 
. a right angle to the leg, a line drawn irom the centre of one 
malteoluB to that of 
the other, directly 
across the sole of the 
foot, will show the 
proper extent of the 
V '; --''™^"~~---^ posterior flap. The 

• -■' ^^ tcnife should be enter- 

ed close up to the fi- 
bular malleolus (Fig. 
160), and carried to a 




level of the opposite 
wiff be 8 



side, which " 

Fia. ISO. little below the tibial 

malleolus (Fig. 161). 

iision should join the two points just mentioned in 

a direct or striught line, over the instep, as represented in Figs. 

160 and 161. In dissecting the posterior flap, the tmeratUr 

should place the fingers of hia left band upon the hci^l, while the 

, thumb rests upon the edge of the integuments, and then cut 

\ between the noil of the tliuinb and tuberosity of the oa calcis, so 
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gently bnt sleodily presses bock until hs esposea and d: 
tendo-acliillis. The foot should be disarticulated before the malle- 
olar projectiona are removed, whicb it is always proper to do, and 
which may be most easily effected by passing a knife around the 
exposed extremities of the bocee, and then sawing off a thin slice 
of the tibia connecting the two prncessea. The method of dis- 
Boeting the flap on the anterior and lateral part of the ankle is repre- 
sented in Fig. 162. 



I 




advises " lifter the in- 
cisian feim maUeolng 
to malleolus, nnder the 
OB calcis, to make a 
itraighC incision at 
right angles with t)ic 
first, to the back part 
of the heel, on the 
>OUter ade of the foot, 
M little above and pa- 
rallel, with its outer 



idyside recom- 
mends antero-lateral fiapB. A strong bistoury is entered in 
of the joint, midway between the mitUeoli; from this point « 
sion is carried forwards, over 
the side of the instep, in a 
semicircular direction, and 
then downwards to the mid- 
dle line of the foot, termi- 
nating immediately in front 
of the ball of tho' heel ; the 
extremities of. this inciaon 
are met by anolber and a 
eimilar one on the outer 
aspect of the joint, the se- 
cond one terminating where 
the firsE had been com- 
menced; the flaps are dis- 
sected backwards, the tendo- 
achillia divided at its atlach- 
ment to t!ie os calcis, and the 
separation of the foot accom- 
plished. The malleoli were 
removed by the saw, and 
along with them about one- 
eighth of an inch of the 
tower end of the tibia. 
. Mackenzie operated as follows (Fig, 1G3) 
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ing on the right eide, and the foot nnd ankle projecting fiwD* 
the table witli tlieir interntd tkspect upwards, the point of the 
knife is entered in tlie mesial line of the posterior aspect of the 
Bnkle, on a level with the articulation, carried downwards obliquely 
across the tondo-achilUs towards the external border of the plan- 
tar aspect of the heel, along which it is continued in a semilunar 
direction. "Fhe incision is then curved across the sole of the foot, 
Bud terminates on the inner eldo of the tendon of tlie Ubialit anti- 
eus, about an inch in front of the inner malleolvs. The second inci- 
sion is carried across the outer aspect of the ankle in a semilunar 




direction, between the extremities of the first incisions, the con- 
vexity of the incision downwards {Fig, XH'S), and passing half an 
inch below the external malleolus." 

Teale made the incision across the sole of the foot, the extre- 
mities of which were three-quarters of 
an inch in front of the malleoli ; a 
second incision was made in the median 
line, commencing ov^ the tendo-achil- 
ti^ and meeting the first at right angles 
in the Bole of the foot. This method 
allows the removal of one or more of 
tlie tarsal bones if required. 

These and the following modiScationa 
show how variously the soil parts about 
the ankle may be usetiilly adapted in 
the form of flaps in amputations in this 
vicinity. 
Roux mode an incision from Iha 
^•o- m- junction of the tendo-achilhs with the 

OS calcis around the external surface of 
the foot, immediately below the external malleolus, t^ien carried it 
inwards towards the internal border, curved forwards, and abojit 
an inch in front of the ankle-joint ; it then passed along the inter- 
nal border of the foot to the point of departure ; the inner side of 
the removed foot is represented in Fig, 165, and the stump in 
1 1G6. 
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liorizontal incisions, commencing at the inser- 
i hilti a and meeting a liltle bahind the commlS' 
sure of the toes ; 
Sfdillot made an 
incision uompria- 
ing- the setni-cir- 
cumi'erence of the 
anterior part of 
the foot, about 
three fingers' 
breadth in fi'ont 
J*f the maileoli, then from the eKtemal extremity 
" the wound he carried horizontally around under 
e external malleolus to the internal border of the 
I tendo-achiliia, ivhich was divided; disarticulation "oi™. 
I was effected, and a quadrilateral flap made from the internal and 
I plantar part of the heet. 

f Firogofa J/rfAoti.— Spencer Wells, of London, gives the foi- 
I lowing description of ihis method (ited. Tana and QaztHe), trans- 
1 lated from the outlior: — "I commence my incision close in front 
I of the outer malleolus, carry it vertically downwards to the 
[ BoIe of the foot (Fig. 160), then transversely across the sole, and 
I lastly obliquely upwards to the inner malleolus, where I terminate 
I it a couple of lines anterior to the malleolus (Fig. ISl). Thus all 
Uie soR parts are divided at once quite down to the os oalcis. I 
now connect the outer and inner eitremity of this first incision by 
a second aemaunar incision, tlie convexity of which looks forward, 
cnrried a few Unea anterior to the tibio-taraal articulation. I cut 
through ali the soft parts at once down to the bones, and tlien pro- 
ceed to open the joint from the front, cutting through the lateral 
I ligaments, and thus ex- . 



I articulate the head of 
the astragalus. I now 
place a small narrow 
amputation saw oblique- 
ly upon tlie oa calcis 
behind the astragalus, 
^ exactly upon the sus- 
tentaculum tali (Fig. 
1 167), »nd saw through 
} OB calcis, so tliat tlie 
w pasaes into the first 
i incision Uirough the eoll 
I parts. Saw carefully, or 
I tiie anterior surface of 
^fiietcndo-nchlllis, which 
I only coverfid by a 
r of fat and a thin 
lus slicath, might lio 



./ / 




injured. I separate llie short anterioi 
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flap from the two malleoli, and saw through them at the Mine tima 
close to their biise. I turn thia S»p forwards, and bring the cut 
Buriace of the oa caloia in appoaitioti with the orticuiBr Burface of 
the tibia. If the latter be diseased it ia sometimes necessary also 
to suw off fiom it a thiu slice with the malleoli." When the dis- 
seotion has reached the poste- 
rior part of the 03 ealcis (Fig. 
168), the saw ia applind and 
section of the bone is made. 
The lines drawn in Fig, 1()7 
represent the different sec- 
tions of the bone by opera- 
tors; 6, ./, is nearly that 
made by Pirogoff. He di- 
rects that the tendons be not 
cut off too short I in other 
words, "not too near the spot 
where their aynovial sheaths 
are out through; their enda 
should rather project a little. 
If they ore cut too short they 
conceal themselves in the fi- 
brous canal, or what is worse, 
when the limb ia moved they 
ahp upwards out of their 
sbeatlis." 

MfidiJicaiumt.~~CTO& {London 
Lam-et), one of the surgeons 
of the Dreadnought Hospital, 
where the operation had, at that 
■^^^.^^^^ [,>...i,.^i,u o>A i.iucD, describes the operation as foUowB ; 
— " The mode of operation, as performed by Mr, Busk, Mr. Tudor. 
and myself) is to grasp the projecting portion of the foot with the 
left hand, then to enter the point of the knife immediately behind 
the mAtleolus, and make a scmicirculaj incision in front of the 
point, terminating at a corresponding point behind the opposite 
malleolus; next, to carry the incision downwai'ds and slightly for- 
wards to the edge of the sole of the foot, atraight across the sole, 
and terminate it at the opposite malleolus, or the point at which 
the incision was commenced. Having disarticulated the foot, the 
soft ports are to be separated from around the os calcIs in a line 
from the posterior margin of the upper articulating surface to the 
under edge of the articulating surface of the cuboid, and the mass 
in front of this line to be removed by the saw. The ends of the 
tibia and fibula are sawn off in the way usual in Syme'a operation. 
During the process of separating the soft, or rather tough parM 
about the os ealcis, care should be taken to keep the edge of the 
knife close to the bone, in order to avoid wounding the posterior 
I tibial or plantar arteries. The portion of the os ealcis left on the 




dale, been performed si 



I 



AMl-IJTATION OF TUE LOWER EXTKEUn-IE3, 147 

flap Bhould be placed in contact with the end of the tibia, and if tha 
saw has been entered well behind the CBlinineo-BatragBlnid articula- 
tion, and brought out at the under margin of tho calcttiieo-cuboid 
articulation, the contact will be accurate. 

Pierrie and Watson modified tho operation by sawing tho oa cal- 
eia irom below upwards, before disarticulation. Kerrie thus 
desoribes the procedure; — " The patient being laid on the table, 
the Burgeon — wliiehever foot be the Bobject of the operation — 
beiog placed on tho left side of his patient, witli tlie heol, in the 
first Btep of the operation, directed towards bimae!^ and baring 
with bis loft hand taken hold of the soil parts, and drawn them a 
little backwards, so as to secure greater breadth of flap, inserts the 
knifo on one side in front of the malleolus, carries it down across 
the sole of the foot, and upwards to the corresponding point just 
Bl the front and upper part of the other malleolus, taking care to 
direct the incision bo as to pass opposite to the part where the pos- 
terior portion of the astragalus rests upon the calcaneum, and to 
use the knife energetically, so as to cut through all tissues down 
to the bones. By this single movement of the knife, a clearance 
is made for the saw, by a few moroments of which the portion of 
calcaneum behind the astragalus is speedily out off fi'om the rest 
of the bone, the section being from below upwards, and a little 
backwards, so that the portion remaining in the flop will be a little 
longer trom behind forwards, below than above. The as^stant 
having slightly changed the position of the leg, so as to make its 
posterior part rest upon the table, the surgeon, by a second move- 
ment of the knife, unites the extremities of the first ineision by a 
slightly semilunar incision, using the knife boldly, so as to cut 
through every tissue in front of the bones, and then, by a few 
touches below, admits of the flap being brought bock, and makes a 
clearance for the saw. By a few movements of the saw the bones 
are cut through immediately above the ankle." 

Eontecou, Brigade Surceon U. S. Army, proposes the fol- 
lowing modifications : — " Make an incision from the posterior mar- 
gin of one malleolus to tlie other, by cutting from within out- 
wards, closely hugging the os calcis, and transfixing the plantar 
mass ; then raise a flap fiH>m the dorsum of the foot of auCSeient 
KKe, and reflect it as far as the articular extremity of the tibia, 
which procaed to saw ofi" at anee, with the flbulor iirojection ; Uien 
pass the knife closely behind the ankle-joint, and clear the os calcia 
of soft parts, far enough back to saw obliquely forwards and down- 
wards, and the bony flap wiU fit without force." 

Ampntatlon at the Bue of the Dlalleoll, — Gu£rln performs 
amputation at the base of the malleoli by making the flaps of Roux 
in amputation at the ankle-joint (page 144), except that the inci- 
sions are prolonged upwards to tbe base of the malleoli, and the 
two extremities of the base of the fiap are united by a transverse 
inoiaion, aUghtly convex downwards; the soft parts are scpnrated 
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Ampntattan above (he Dlalleall. — The soil parts of the leg at 
ita lower part are meagre, and for the most part tendinous; the 
BTterieB requiring hgature ate the anterior luid posterior tibia] 
and peroneal. 

Circular Method. — The circular operation is not readily per- 
formed JD this situation owing to the conical shape of the limb, 
vhich renders it dilBcult to retract the Bkin. Lenoir has modi- 
fied it as follows ; — The operator BtBn<Js on the inside of the 
limb, makes a circular incision tlirough the shin, one and a half 
incjiea below the point where the bone is to be sawn ; a second 
incision la made verticallj down to it from the point where the 
bone ia to be sawn, along the internal surface of the tibia, near its 
crest) the two flaps are reflected from the anterior third of the 
leg, aa thick aa possible, but the sides 
and back of the flap are untouched; he 
then makes another incision by placing 
the knife at the margin of reflection 
of the integument ^Fig. 169), on the 
outside, and carries it around the limb 
along the ed^e of the flap ; this makes 
an oval incision ; the akin ia retracted ; 
the deep muscles are divided transversely 
to the bone; the interoiiseous space 
penetrated with the point of the knife, 
the retractor applied, and the bones 
saivn together; the vertical incision is 
held together with sutures, and the 
wound closed ea id the circular incirion. 
Flap Method. — Guerin describes the 
following method {op. dl.) ; — The opera- 
Fio.lofl. tor standing upon the inner aide, passes 

the knife immediately behind the tibia 
and fibula, and cuts a posterior flap (Fig. 170), four Angers' breadth 
in length ; the knife is then apphed in front and a second inci- 
sion ia made uniting the extremitiea of tlie first, and curved down- 
tvarda, these flaps are dissected upwards, the point of the knife intro- 
duced into the interosseous apace, and the bones sawn as before. 

Lateral flaps may be made in this situation, or an anterior and 
posterior flap (Fig. 171). 

JietUanffular Flap.— (Pig. 172.) In this case the long flap is 
made from the anterior part of the 1^ as follows : — Make two 
parallel longitudinal incisions on either side of the leg, in length 
equal to two-thirds of the circumference of the limb ; a second 
incision unites transversely their inferior extremities; this flap ia 
dissected up from the bone, care being taken not to wound the 
SDterior tibial artery at the upper part of the flap, by using the 




[ edge of the knife but little in Uiia part of the dissection; the pos- 
1 tenor flap, which should be about oiic-fourth the length of the 
Bnterior, is made by a circular iutision down to the bone ; this is 
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AmpuMllon of the I-bk at tbB " Place 

" place of C'lciction " in amputation of the lej^ ie generally fised at 
TourincheB below the patella; the principal change in the anato- 
mical clioracters of the part is in the targe increase of mu^clei upon 
the posterior part, the thick muBcuIar structures that form the 
ealf; the arteries are the anterior tibial, anterior to the interosseous 
Ii)i:anient; and the posterior tibial, and peroneal, between and » 
little behind the bones ; the following operations hire been 

Circular iMhod, — The patient is placed on the table and the leg 
brought to the edge ; tlie operator standing on the inside of the 
limb, or, il' he much prefer, upon llie right, nmlccs it circular incisioii 
(see page 92) through tlie ekm, ikbout three and » half inches 
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below the point of dividing the bones, in a leg of ordinary size: 
the ictegumciitB ore dissected and turned biick like a cu£F; a eecond 
incisioa i^ made on the level of the reflected skin, down to the 
bones; the knife should be carried around the bones dividing the 
perioBteimi, and then the point of the catling- should be inserted 
between the bones, first in front, then behind, and the interosseouB 
space treelj incised ; the three'tailed retractor is dien taken, the 
middle part passed between the bones, and the eofl parts forcibly 
retracted ; the saw is now applied to the tibia, and when fixed in 
its substance the fibula should be (iivided, before the tibia begins to 
jield; it is adviaable to rcmoTe with tlie saw the sharp angle of 
the spine of the tibia ; Qut^rin directs the knife to be applied, first, 

Pwith the heel upon the external surface of the fibula, c (Fig. ITi), 
and brought over the up- 
. ? ^ per surface of the bones, 

■ I 1. indlsing the soil parts; 

J I I then the point should be 

introduced into the inter- 
osseous apace in the posi- 
tion of a and h, catting 
upon the two opposed 
surfaces of the tibia and 
fibula; the knife is then 
applied to the anterior 
internal (d), and posterior 
face of the tibia, and also 
the posterior surface of 
the fibula, 2 1 the knife is 
now introduced from be- 
hind forwards into the 
interosseous space, e, and 
g, and finally upon the 
ejct'emol face of the fi- 
bula,/. 
Malgaigne (pp. cit.) re- 
Fm. 114. marks of the division of 

the bones: — "Whatever 
be the proceeding preferred for the section of the soft parts, some 
modification must be added in sawing the bone; for, if yon saw- 
off the bone on a level with the musoles, their retraction -will leave 
it projecting. Velpeau advises, before applying tbe saw, to diaseot 
the interoBseouB membrane Ironi each bone. We much prefer the 
proceeding of BelL Many surgeons considered that this projection 
of the bones was caused by their shape. On this account, Boux 
aawB thefibulahigher up than tlie tibia; a modification of doubtful 
utility, but almost all in France agree in cutting off the angle of the 
tibia. BSclard alter the incision of the soft parts, carried the sa-w 
'obliquely on the ridge of the tibia, then withdrew the saw and 
■- — '---• it perpendicularly ; but in this way you Bubstituto for the 
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anterior tuigle an internal one, almost^ if not quite ae bad. Sanson 
happily corrected this inconveiiienue, by placing the saw obliquely, 

It on the ridge, but on the internal Huriace of the bone." 

Single Flap. — The operator graapa the limb with his left hand, 
tlie thumb and forefinger resting one on the edge of the tibia, and 
the other on the edge of the fibula; placing the heel of the knilW 
on the opposite aide, at the point of the foreflnger, he draws it in 
a downward curve over the front of the leg, and terminatea the 
first inciwon by bringing the point of the knife to the end of the 
thumb, over the margin of the bone, on the Bide next to him ; he 
there transfixea the litnb, rememberine that the lower margin of 
the fibula ta on a lower level than tlie tibia, the knife paining 
dose behind the two bones^ and cuts from the oaif a flap, four or 
five inches long; the skin in front is now dissected upwards, the 
posterior flap retracted, the soil parts divided to the bone, and the 
operation eompleted as in the circular method. 

Single ExtBrtiall'la^s.—SidiUot operated as follows: — The leg 
being fiescd, and the foot extended to relax the muscles of the 
calE the operator, stAnding on the inner side of the limb, elevates 
with his left hand the muscles over the fibula ; with a long, narrow 
knife, he then transfixes the limb, the point entering midway 
between the crest of the tibia and the fibula, and grazing the exter- 
nal surface of the latter emerges in the calf two fingers' breadth 
higher than it entered, and including as much of the cnlf as possi- 
ble; the flap is then cut from the external surface of the leg ; the 
knife is carried around the internal surface of the leg, making a 
short flap; the operation is then completed as in the circular 
method. 

Double Flap. — The double flap method of Mr, Luke is recom- 
mended by English surgeons; it ia aa Ibllowa; — The patient being 
properly arranged on a table, the operator stands upon the right 
side of the limb, and grasping i( ' 
transfixes the limb, i '"■ 



grasping it above the point of t!ie operation 
G (Fig. ITS), the knife passing behmd, but 




rrgrurine tie bones ; he then cuts a flap from the calf (d and e, n 
"ptiB ot flap,) of four or five incbea in length; he now cute an tu 



I 



152 ON AMPCTAT10S9, 

rior flap, b, a, from without inwards, or lUe same length u f 
posterior; the operation is conip1el«d as in the circular I'Dciaioiu 
Skey performa tlie rollowing operation (Fig. 176)^ — " The ope 
t4ir stanas on the right side of the patient. The leg being raised, 
calf is supported on the palm of the left hand of the operator, bj ■ 
whiub it IS flattened out considorablj in breadth. The knife k 1 
then introduced through the skin at a depth of not more than half I 
or three-qiiarttirB of an inch above the palia of the band, and I 
passed straight ncroas to the opposite side, and the posterior flap, I 
wliicb in addition to the in teguments will thus include a amall thin | 

Siortion of the ffastrocnemius, is formed of sufficient length to pOM-J 
arwards around the end of the tibia. The anterior flap is no'w 1 
cut, but of small dimensions. A circular sweep of the knife around I 




the limb is then made, which divides the rest of the coif, and the 
catling is introduced tnrough the deep muscles and interosseous 
membrane. By this means a posterior flap ia formed, which beine 
thin corresponds with that in front, in size and substance, ana 
leaves little or no muscle for after absorption. When the entire 
calf is brought round the bone, I have known upwards of three 
montha required for the healing process, and in such operations, 
when the uaif is large, the aspect of the stump is almost ridiculous. 

Oval Method. — The ovaL may be made with the apex upwards, 
on the anterior part of the leg (Fig. 96), or on the posterior part^ 
the other steps of this ofteration do not differ from the circular. 

Malgaigne (op, n'l.) prefers the following modification of the oval, 
■which he divides into five ateps: — 1. Oval incision of the inte^- 
mente, which dissect and turn Qack two inches. 2. Circular divi- 
aion of the muscles down to the bone. 3. Separation of the mus- 
cles half an inch up, according to the proceeding of Bell, graiting 
the tibia, fibula, and interosseous ligament with the knife. 4. Sec- 
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tion of the flesh and interoeaeous ligament, by the figure-or-8, nnd 
application of the retractor, 5. Section of the bonea, after the 
method of Sanson. 

Amputmtlon above (be Place of Blectlon, — Malgaignc (op, 
dt.) gicea the following description of Larrey'a method : — " Tho 
section of the bonea ahould not be niade above the tuberosity of 
the tibia, for fear of depriving the ligaraentum patellft of ita nttach- 
menta, of opening the synovial bursa placed behind, and evon of 
entering the articulation. Assure yourself beforehand of Uio oxiict 
situation of this tuberosity: it preaenta a triangular surface, whoso 
inferior angle is confounded with the crest of the tibia. The Wjfa- 
inentum patolte is inaerted into all thia aurfaoe ; but it may ho 
without fear divided almost to its base, as only a small portion of 
its attachments need be left. Divide the akin aa usual, proaerving 
as mach of it as possible. If the bone is to he divided very liigh 
up, having drawn baci; the akin, make a longitudinal incision on 
the fibula; dissect from both sides the miisclee that are attached to 
it. By moving it, you recognisa its articulation, which ia formed 
of plane surfaces, easily separated ; disarticulate it. The operation 
then reaemblea amputation of the tliigh or arm, the tibia reating 
alone; divide the soft parts, and saw the bone. The saw, here, 
Bliouid act perpendicularly to the axis of the limb. If the dissec- 
tion of the skin has not exposed the articulation of the fibula, cut 
it off; the operation is here easier than at the place of election, 
the interosseous space, so to say, no longer existing. Another 
advantage is that there ia only one artery to be tied, the popliteal 
not dividing till further down. If the bono ia diaensed higher up, 
yon may aaw it obliquely upwards and backwards, preserving the 
attachment of the lisamentum patella in fi-ont." 

Modifications. — LiSton and Symo oppose removing the head of 
the fibula, owing to the danger of opening the knee-joint, and 
destroying the attachments of the external lateral ligamenl^ and 
the biceps muscle, 

I DIunlcnlailonortlieKnee^olDt. — In this joint the condyles 
are not on the aome level, the internal descending nearly half an 
inch lower than the external ; the articular surface of the tibia pre- 
sents two cup-shaped deprcasions into which the condyles are 
received. The joint is strongly bound by ligaments which are 
(xternal and internal; the external are, anteriorly, ligamentum 
patellie, ponteriorli/, ligamentum poaticum Winslowii, iiiternaJ late- 
ral, and two external lateral; the intei^al are the external and 
internal crucial, tranavcrac, and coronary. The pophteal artery, 
vein, and nerve, puss down beliind the articulation, the artery 
being in contact with the joint. 

The line of the articuktion \wb inlemaHy Ihree-fourtha of an 
inch above the prominence of the tibia: the lower border of the 

I patella is on a line with the articulation ; and externally it it 
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inch below the prominence of the condyle of 



three-fonrtha of 
the femur. 

Oval ^fetkod.— {Fig. 17T.) The leg being placed in a atraiglit 
position, and the integuments firmly retracted by aa assistant, the 
operator etanding upon the right side of the limb, with Si strong 
uarroiT-hladed knife, makes an mcision, curved downwardii. which 
passes from a point on the inside, two fingers' breadth below the 
Lne of articulation, to the same level on the external side, descend- 
ing at its lowest point in the centre three fingers' breadth below 
the patella, e; the skin is then reflected to the liue of articulation, 
the ligamentum patelUe and lateral ligaments divided, the leg bent 
it right angles, the knife, h, enters the joint, and disarticulatioa is 
lompleted by incising the interna! ligaments, and finally the Rtruc- 
tures on tlie posterior part of the joint. Ualgalgae prefers this 
method to all others. 

Circular Method. — Make a circular 
incisioa through tlie integument, three 
" * or four fingers' breadth below the 
patella, reileot it with the adipose tis- 
sue to the articulation ; then bend the 
knee at right angles, and placing the 
left hand upon the upper part of the 
tibia with the knife held horizon- 
tally divide the ligamentum jiatelke, 
the external ligaments, and with the 
point of the knife the internal (crucial) 
ligaments; the joint bein^ well open- 
ed, the knife is passed behind the head 
of the tSbifL and a flap cut from the pouterior part. 

Single Flap. — Ferguason {Syst. Fract. Surg.) approves the fol- 
lowing operation of 
" " Syme, in which the 

condyles of the femur 
are also rem'oved: — 
" The circulation being 
arrested aa usual, the 
surgeon, atandmg on 
the outer or inner side 
of the limb as he may 
feel disposed, should 
lay the heel of an ordi- 
nary amputating knife, 
such as ia used for the 
1 operation in the thigh, over one condyle of the femur, 
draw the blade to the other condyle across the front of the joint in 
i lunated course, on a level with the middle of the patella, and 
divide the tisanes down lo the bones; the little flap should then 
be pulled upwards, and the knife should again be applied bo as tc 
cut the Qnadriceps extenaor immediately above the patella; the 
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poiot of the blade Bhoiild then be pushed in at ooe end of the 
wound, thrust behind the femur, nnd made to appear at the other 
end, when it should be carried downwards in the line indicated on 
the drawing (Fig, 178), so as to make a flnp from the calf of the 
leg, »boQt BIX or eight inches in length, in proportion to the thick- 
ness of the limb; tliis flap should now be slightly retracted, when 
the knife should be carried round the bone a little above the con- 
dyles, to clear a way for the *BW, which should then be applied to 
complete the separation. * • • The proceeding above described 
may be modified according to the taste or discretion of the surgeon : 
the posterior flap may be made first, as in the leg ; but I imagine 
. that it will be a Uttle broader if the knife be first used in front, 
and the saw may be applied at the condyles, or higher, as may 
seem requisite. The point which probably most demands atten- 
tion is, that the posterior flap be made sufficiently long : it appears 
almoHt absnrd to recommend that the whole calf of the leg should 
be reserved for this object, yet I concur with the recommendation 
of Mr. Syme, that the flap in question should be 'to the full extent 
of the fleshy part of the gastrocnemii muscles, and therefore some- 
what longer, even, than is indicated in the drawing.' The cicatrix 
should be ia front; and it is, perhaps^ one of the most striking 
features of this operation that the principal coverings to the slump 
in the thigh are reserved from the leg." 

Dovhle Flap. — Nathan Smith operated as followa; — "Mark two 
points, one on the out, and the other on the in^dc of the limb; 
the latter half an inch below the head of the tibia, and the other 
opposite to it. Then draw a semicircular line from one point to 
the other, over the anterior part of the leg, and in such a direc- 
tion, that its lower part shall touch the lower part of the tubercle 
on the tibia into which the ligament of the patella is inserted, and 
then mark another circle on the posterior part of the leg exactly 
corresponding to the former. The above hues limit the two fli^w, 
the former of which will be formed of the patella and its ligaments, 
and the latter of the head of the gastrocnemius, the tendons of the 
flexor muscles, and the popliteal blood-vessels and nerves. The ope- 
rator should first raise the anterior flap with the patella, which will 
expose the anterior part of the joint, and render the divi^on of the 
lateral ligaments easy. Two or three strokes of the knife will then 
complcl« the section of the lower flaps with the crucial ligaments." 
Pancoast modified the double flap by dividing the posterior flap 
in the centre, as follows; — " The surgeon, placing his thumb and 
forefinger upon the condyles of the tibia, at the opposite aides of 
the leg, malces with a common scalpel on the front of the upper 
part of the leg, a semilunar incision, which extends as lar as three 
mches below the tubercle of the tibia, one extremity resting on 
either side, an inch below the joint. The flap of skin is now to 
be rapidly dissected towards the joint. The leg is then to bo 
extended and made horismntal. The point of the knife is neni to 
be entered through the skin, at the niiddlu of the back gar', <^ 'Si* 
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leg, an inch ond a half to two inches helow the fosaa of the popli- 
teal space, and carried Tertically downw-arda for lite space of three 
bes. From the lower end of this, tlie knife is to be continued 
ind, on one side, to strike the line of the first, or anterior inci- 
sion, Bo as to mark out a second flap, convex downwards, and 
extending a little lower than that of the one in front. The lower 
end of the vertical cut la then united hj a Bimilar convex sweep 
of the knife to the other margin of the front incision, bo as to form 
a tliird flap. The two posterior flaps are next to be dissected trom 
the faacitt up to their base. The leg is now to be again flexed, and 
from the general loonening of the flaps, already made, the insertion 
of Lhe ligamentum patellee upon the tjbia will be exposed. This ia 
to be divided across, and Uie joint opened upon the Iront and sides, 
BO as to leave the semilunar cartilage on the head of the tibia; the 
cucial ligaments, as they become subsequently useful as a nidus for 
eranutations, are to be divided at their connexion with the latter 
bone, and the posterior hgament lastly cut. The leg, which is now 
loose, is to be twisted on the tliigh. An assistant grasps the pop- 
hteal artery with his thumb and finger, and the surgeon divides 
below at one stroke with the knife the remaining parte, consistjng 
mainly of the two heads of the gnstrocnemius, some of the ham- 
stnng tendons not previously cut, and the popliteal ves.iels and 
nerves. The patella is to be left, in its position. The whole opera-" 
tion may be done with the scalpel; the femoral artery should be 
oompressed with the tourniquet." 

Markoe prefers the double flap, with a long anterior, and a short 
posterior flap: — "This has the advantage of throwing the wound 
on the most depending aspect of the stump^ — thns allowing easy 
exit to the discharges; and it, moreover, bnngs the cicatrix so far 

I back between the prominence of the condyles, that it is not 
exposed to pressure. By cutting sliort the gastrocneniius muscles, 
it diminishes the number, and concentrates the situation of the liga- 
tures, so that they can be brought through the posterior Bap 
directly, without traversing the face of the stump." He adds; — 
" It will, however, often happen, that the mode of operation will 
be determined by the condition, of the integuments; and it is, 
therefore, fortunate that the success or failure of the case does not 
essentially depend upon the particular method adopted. In all 
cases, it must be borne in mind that a great deal more flap is 
required to cover the ends of the condyles, than to cover a bone 
sawed through its shaft; and the most common mistake, in per^ 
forming tliis operation, has been the not making due allowance for 
this circumstance, and, consequently, cutting the flaps too short," 
The patella is generally removed in this operation, but if it be 
allowed to remain it becomes onchylosed to tlie extremity of the 
femur, whether the condyles are removed or not. 
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UyerSp the Buperficial and deep. Malgaigrie (op. rit) makee tlie 
following praeticiU Buggeations ; — "As the superficial rauades ell 
spring from the pelvis to go to the leg, the lower jou cat them the 
more they retract, and vice vend. Whence it results that, no mat- 
ter where jou amputate, ;oii must leave nearly the same extent 
of eo(t parts to cover the etump ; above, on account of the fixe of 
the wound — below, to make up Ibr the increased muacular retrao- 
tion. Moreover, Uie posterior part of the femur being almost 
uncovered by deep muscles, retraction ia stronger there than on 
the other sides ; the more so as tlie slightly flexed poaition of the 
thigh, by stretching the posterior muscles, favors still morn their 
retraction, and leaves them, when cut, less real lengtli thim the 
others. The same thing takes place, but in a less de^e, on the 
Itinside compared with the outside, the ktter only oEfering muscles 
I'ftdherent to the bone, and the muscles on the inside bfing alao 
r«xtended by abduction. This explains wh^, after circular amputa- 
tion, the cicatrix is almost constantly behmd and inside, and puts 
us in the way of a more rational proceeding." The arteries to be 
secured in the thigh are, 1. The superficia! femoral, which is on the 
inside, under the sartorius muscle, having the vein to its posterior 
and external aspect below, but above, to the inside, and the saphe- 
nous vein to its external side; 2, Muscular branches which vary 
according to the part amputated. 

divttlar Method.— 1\ii3 patient being properly arranged, the 
akin retracted b; an assistant, the operator st^ding upon Uie right 
nde of the limb, or on the out»de, makes a Grst incision as already 
'.directed, page 93, through the skin; tliis ia raised by dissection 
I'two inches and turned back; the superficial layer of muscles is 
then divided on a level with the reverted integument, and still 
further retracted ; a third circular incision is marde on the margin 
of the retracted muscle down to the hone, the muscle is dissected 
from the bone still higher, the periosteum divided, and the bone 
BBwn through at the apex of the cone thus fomied; the section of 
the bone siiould be about three and a half inches above the inci- 
sion of the integument. 

Singh Flap, — The method by a single fiap, already described, 
or A short anterior and long pOHterior Hap, is especially adapted to 
tlio thigh. The patient being plnced in the proper poaition, the 
operator standing upon the right side of the hmb, grasps the thigh 
with tha left hand, placing the fingers and thumb upon opposite 
poinU ; he then applies the heel of a long amputating knife on the 
nirlher side of the limb at the ends of fingers, and drawing it in a 
■emicircular direction over the limb to the end of the thumb, with 
this single sweep divides all the soft parts down to the bono ; with- 
out eptirely removing the knife it is withdrawn sufEciently to 
enter the point at the angle of the wound, and is mode to transfix 
the limb, passing under the bone, and emerging at the angle of the 
wound on the opposite ade ; a flap is then cut of the requi^te 
leiiglli from the posterior pai't of the thigh; tlie flaps are retraced. 
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the knife carried around the bane, and the saw applied «t the 
highest part of the wound. 

Doublt Flaps. — The patient being properly arranged, the ope- 
rator standing upon the side of the limb, grasps the soft parts 
and brings them forward; he then Iran sQxes the limb, the knife 
grazing the 'upper surface of the bnne, and makes an anterior flap 
(Fig. 179); the knife ia reintroduced, and passing under the bone a 
posterior flap ia made longer than the antierior (Fig. 1T9}, to com- 




^^Kah< 



Fio. m. 



penaafe for the greater retraction j the operation is completed as in 
the former method. 

Flaps may also be made from the sidea of the lirab; tlie knife is 
introduced in the eentre of the limb, directly down to the bone, on 
one side of which it is passed to the opposite side of the limb, and 
a flap is then formed (Fig. 179) ; the knife is then introduced and 
a flap made from the opposite side ; the flaps are strongly retracted, 
and the bone sawed. 

Guthrie advocates Luke's method, and gives the following 
description of the operation : — " The patient being placed so that 
the thigh projects beyond the table, the surgeon stands with-his 
left hand towards the body, or on the outside when amputating 
the right, and on the inside when amputating the left thigh. The 
knife to bo used ought to be narrow, pointed, and longer by two 
or three inches than the diameter of the thigh at the place of 
amputation. The point of the knife should be entered mit^dis- 
tanoe between the anterior and posterior surfaces of the thigh, a 
(Fig. 180), which may be effected with accuracy, if the eye is 
brought to a level with the thigih, when the middle point is easily 
determined. The posterior flap, a, k, d, is to be formed first, by 
carrying the knife transversely through the thigh, so that its point 
ahaU come out on the opposite ^de, exactly midway between the 
anterior and posterior surfaces. In traversing the thigh, the knife 
"lould pass behind the bono, and will be more or less remote from 
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it m different iodividuals, according to the greater or less develop- 
ment of the posterior muscles, when, by cuttmg ofaiiqaelj down- 
wards, to the extent of from four to six inchea, according to the 
thiaknoBs of the thigh, a posterior flap is formed. The anterior 
flap, G, F, is effected, not by making a flap, but by commencing an 
I incision through the integuments and muscles on the side of the 
I tiiigii opposite Co the eurgeon, at a little disUnce anterior to the 
extremity of the posterior fiap. ThiE incision is made from with- 
out inwards, through the integumenta, so as to form an even curve, 
and without angular irregularity, over the thigh, to near the base 
of the posterior flap on the side on which the surgeon standa. 
The length of this flap is determined by that of the posterior. It 
will therefore vary from four to six inches, aa before stated; ard 
br iU completion will require a second, or perhaps a third, spplica- 
I lion of tlie knife. In the two flaps thus made, the division of 
I almost all the soft structures is iududed, a few only immediately 
uirounding tbe bone remaining uncut. These are to be divided 
I by a circulm- sweep of the knife, at the part where it is intent'ed 
nw the bone; in this way it is su^iently denuded tor the 
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Bpplicaliori of the saw. The flaps being held back by a: 
[ the bone is to le aawo through m the usual way." 

Daubh Flap of IntegutneaU. — Skey remarks (Fig. 181): — "I pre- 
Lfer the double fap of the 1 ii teguments, and the circular divi.ii on of the 
I muscles. Thi! breadth of the limb should be caluulaled, allowance 
Bibeing made iur the ehuliu recoil of the integumunU when divided. 
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The flaps shrnl I bs sufficient, nnd not more than Buffipient, to meet 



without KlToit. They should correspond in si^c, and not be ninde 
too orched. In dividing 
tbe muscles, the knife, 
unless the thig-h be of un- 
usual dimensions, should bo- 
carried down to the bone 
at once, and this can only 
be effected hy the applica- 
tion of considerable force, 
great care being taken that 
the muscular macs behind 
the bone be not pushed 
before the knife, bet divid- 
ed without displacement 
from its natural relations to 
the parts around. When 
the thigh is veir lar^, it 
would be well it the looser 
muscles, such as tbe rectus, 
Bartoriua in front, the bi- 

ceps, senu-tendinosus, and 

Bemi-membranoEua behind, 

were divided separately, and allowed to retroet, before the divi- 

sion of the remaining iniiscles which are attached to the bone." 

Reclangidar Flaps. — Tlie rectangular flaps are highlj recom- 

L mended by some surgeons for the lower.part of the thigh. The ' 

I operator makes two longitudinal inciHiocs on either side tif tbe 

► limb (I'ig. 182), in length equal to two-thirds of the circunifercneo 





of the limb at this part ; a second incision, extending to the bone, 

Bui tea the lower estremitiea of these two incisions; this quadri- 

k lateral flap is raised from the bone; a third incision made tmns- 

sely down to the bone, forms the posterior Hup; both flaps tre 



Dlaartlcnlailooorihelllp-Joinl. — The hi'p-joint is formed by 
the head of the femur and the acetabulunij into which it is mceived; 
its tigamenta are the round ligament, which attaches the head of 
tlie bone to the bottom of the cavity, and tlie capsular ligament 
Eitrrounding the joint; it is deeply situated under thick and 
powerful muaclea, and can be felt only on the anterior part. Tlie 
great trochanter projects upwards and backwards, three-quarters 
of an inch above the neck of the femur; the amnll trochanter pro- 
jects six tines on Che internal surface of the bone ; the head of tha 
femur bein°: more than a hemitiphere and not entirely received into 
the cavity, the capsule Ho envelops and binds it that the latter 
should be divided close to ihe margin of the cavity; in carrying 
tiie knife around the head of the bone it must be recollected that 
Uie plane of the jnai^n of the acetabulum inclines downwards 
and forwards, projecting more posteriorly than anteriorly. The 
arteries to be tied are the femonti, the obturator, the iscbiatic, and 
external and internal circumflex. The following anatomical guides 
to the joint are from Bernard and Suefte : — 

" let. The anterior inferior spinous process of the ilium is three- 
quarters of an inch above the superior margin of the acetabulum ; 
the anterior superior spinous process is about an inch and three- 
quarters above the Barae point, and three-quarters of an inch t« its 

"2d. The subject being erect, a line drawn from the anterior 
superior spinous process of the ilium to the tuberosity of the 
ischium, crosses the aoetabuluin at the junction of its posterior 
with its two anterior thirds ; 

3d. The anterior border of the acetabulum is from an inch 
m inch and a quarter to the outside of the spine of the 
pubes: 

"4ln. The axis of the horizontal ratnus of the pubes, csteuded 
by an imaginary line, crosses the acetabiUum at the junction of its 
superior with its middle third ; 

" 3lh. The superior border of the trochanter major is on a level 
with the upper third of the cavity of the joint." 

Lisfi'.inc gives the following indications: — 

" 1. Lot Ekil from the superior spine of the ilium a perpendicular 
Une one inch and five lines long; half an inch inside its extremity 
jTou will find the exl«rnal anterior surface of the joioL 

"2. From the anterior inferior spine of the ihum, let fall a pcr- 
pt-ndit'ularline, half an inch long; iis eirremity corresponds to tlie 
)per part of the joint. 

' S, Ifyou draw a line from the spine of the pubes, transversely 
outward* for two inches, a perpendicular a quarter of an inch long, 
desui-nilin(i from its extremity, will full upon the joint. 

" 4, Lastly, draw upwarda ■ perpendicular line half an inch lor" . 
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from the anterior superior, and external part of the great titwhan- 
ter, another line one inch long at right angles to its extreniiLy, 
directed in^rardB, will reach the external side of the head of the 
femur ; but this relation varies according to the length and iacltn&- 
tion of the neck of the hone." — Malgaigne. 

Amputation may be performed at the hip-joint by the following 
methods; — the eingle flap, anterior and internal; the double flap, 
Inleral, and antero-posterior; the oval, and the circular. Theae 
different methods have been almost indefinitely modiSed. 

Singk Flap (Anterior).— (Fig. 184.) The single flap method is 
retrarded by Malgaigne aad Gu^rin as eiiperior to all others: tb* 
following ore tlie several atepa : — The patient lymg upon the edge 
of the table, the hip projecting, the artery is oompressed upon the 
horir.ontal branch of the pubcs ; the operator then takes a poBition 
on the outside of the hmb (the left), wliich is separated from the 
other and slightly flexed on the pelvis, and raising the sofl part^ 
■which cover the anterior face of 
the limb, enters a very long dou- 
dle-bladed knife midway be- 
tween the great trochanter and 
the anterior superior spine of the 
ilium, directing it at first slightly 
from below upwards, and from 
■without inwards, a, o, so as tc 
reach the head of the femur, and 
open the capsule of the joint; 
be now elevates the handle, and 
carries the knife in the direction 
A, B, the point emerging about 
an inch below and in front of tha 
tubero»ty of the ischium; the 
knife is then carried downwards 
along the anterior surface of the 
bone, and a large semilunar flap 
is made, extending nearly half 
the length of the thi^h, c (Fig. 185), or six inches; care should bo 
taken that the fiap is as long on the inside as on the outside ; 
sn assistant raises the flap, a, e, at (he same time comprettsing the 
artery which it coutains; the knife is now applied to the capsule, 
which is divided close to the acetabulum, as if about to cut across 
the middle of the head of the femur, n, and at least half of its circum- 
ference; the hmb is then abducted to luxate the head of the bone, 
the knife passed behind it, and the soft parts on the posterior por- 
tion of the limb divided as in the circular operation. 

Modifications. — Ou^rin advises, atler the articulation ia opened, 
to cut the posterior part from within outwards, as in the circular 
operation, the knife being held in the position 6 (Fifr. 185). 

The mtthod of Van Bui en, of New York, is similar to that of 
Qufirin : — " The patient, already under tlie influence of chloroi'orm, 
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being placed on liis back upon a table, with the buttocks project- 
ing beyond ita edge, the limb to be removed is committed to an 
ftMistant prciouay instructed aa to its management, the other 
limb to ft second asaiatant, who cwricB it with the s — '■ — — ■* 
pcaia as far as poB8ib1e to 
tlie opposite aide, and who 
I ftlsosteadie^ the pelvis; the 
external iliac artery ie then, 
at the word, forcibly com- 
pressed against the bori- 
aontjJ ramus of the pubes, 
by the principal assistant; 
and the surgeon, standing 
on the outer side of the 
limb, transfixes it with a 
straight narrow knife, ten 
inches long, enWring ita 
point about an inch above 
the great trochanter, graz- 
ing the bead or neck of the 
femur, if possible, as it 
passes in front of it, and 
pushing it through the in- 
teguments near the anus, 
at a point dinmetricaliy op- 
posite to its entrance, cuts 
out an anterior flap in the 
usual method, at least six 
inches in lengtb. Mean- 
while the prineina! assists 

ant, passing one hand into the wound behind the knife, graapa tlie 
flap, and with it the artery before it has been divided, and as soon 
as the division is completed, with both hands carries the flap up- 
wards as forcibly as possible. The surgeon then, slightly kneeling, 
carries the knife beneath the thigh to its inner ude, as in a circular 
amputation, and placing its heel on the integuments, at the inter- 
nal angle of the wound, sweeps it firmly across the tin 
back part of the thigh, cutting with a slightly sawing m 
to the bone, and joining the two extremities of the fi 
The long knife is then immediately relinquished, and with a Urge 
straight scalpel, the femur being forcibly abducted, the capsule of 
the joint is laid open aa near as possible to the acetabulum, the 
round ligament divided with the rotator muscles inserted into the 
trochanter, and tlie tbsaa at its base, the assistant managing the 
limb so aa to keep theac parts successively on the stretch, and the 
operation is completed." 

ifodificatianM. — Larrey and Delpech tied the artery before Iba 
operation; Flantiule cut the Baps from without inwards; Lenoir 
mado a circular incision poaterioiiy ; Lalouette made the flap from 
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the antero-interior part of the thigh; Delpech recommended a 
elngle internal flap. 

IkmbU Flaps (iateraQ.—Lisfrftne'a method (Fig. 186) is as fol- 
lows; — " The patient must be laid upon his back with the tubero- 
sities of the ischia projecting slightly beyond the edge of the bed, and 
the limbheldinaposition between abduction and adduction. Then 
haring determined by tie anatomical rules laid down, tfie anterior 
and external aide of the articulation, the operator holding perpen- 
dicularly a long double-edged knife, introduces it at this point, with 
its lower edge looking downwards towards the great trochanter, 
Aa the point of the knife enters, it should be carried aronnd the 
head of the femur, on its outer side, whilst its handle is inrJined 
upwards and outwards, and pushed steadily on in this direction so 
tliat it perforates the integuments a few lines below the tuberosity 
of the ischiura. While this is being done, an assistant grasps the 
tissues OTer the trochtinter and carries them outwards, in order to 
assist in the formation of the extornal Sap, and the kmfe is carried 
downwards and outwards with a sliglitly sawing mot.on, around 
the great trochani,er, and along the lemur, cutting out a ffap from 
three to four inches in length, a, b, c. The first flap being thus made, 
the operator grasping the tisanes 
OQ the inside of the thigh and car- 
rying them inwards, introduces 
the knife below the head of the 
femur, and on the inner sdde of its 
neck, holding it in a perpendicular 
position. Aa it enters, the point 
of tho knife should pass around the 
neck of the ft-mur and come out at 
the lower angle of the wound 
already made, without coming in 
Qontoct with the bones of tho 
pelvis; it is then oarried down- 
wards aJong the femur, and aroid- 
ing the lesser trochanter, so as to 
make an internal flap of the enme 
length as tie external, e,/ The 
rio. 1B4. flaps being drawn aside by the 

assistants, and the arteries tied, 
the surgeon grasps the femur with his left hand, and holding the 
knife perpendicularly on the inner side of the head of the bone, 
cuts the capsular hgament without attempting to ppnetrate the 
articulation. The joint being opened, the disarticulation is con- 
cluded by cutting the fibrous and muscular tissues which remain. — 
Bernard and Muette. 

Modifications.— I^arrey first tied the femoral artery and vem, then 

trnnafixed the limb, formed the internal flap, and, disarticulating, 

^jnade the external flap; Mott tied the artery iii-st, then made the 

tttemal flap from without inwards; Blandin transfixed the limb. 
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through the iacision for tying the artery, and made an interna! and 
external flap belbre disarticulating; Dupuytren made an incision 
from near the anterior superior Bpine of the ilium to the tuber- 
osity of the isoliium, with its convexity downwards, through tlie 
8ldn,onty, which was then retracted, after which he divided the 
muscles forming the internal flap, opened the joint, and made the 
external flap ; Lang^nbeck made t^e external flap first, outHide of 
the femoral artery, dislocated the hip outwards, and completed with 
the interna! flap. 

J}oubU Flaps (Antero-Po»teriar).^-ThiB method is thus described 
bj Fei^asoQ (Syst. Pract. Sarg.) :— (Fig. 187.) "The rg 
standing on the outside of the hmb, should insert the p t f a 
long calling about midway between the anterior superi sp 
process of me ilium and trochanter major, keeping it rath 
the former than the latter; he should then run it across h f e 
part of the neck of the bone, and push it through the sk n n Ih 
oppoaide side, about two or three inches from the anus n I h 
should carry it downwards and forwards, so asito cat a fl p tr m 
the anterior aspect of the thigh, about four or six inches in length 
When the blade is entered, the limb should be held up, and even 
slightly bent at the joint; the instrument will then pass along 
more reaiiily than if 
all the textures were 
thrown on the stretch ; 
moreover, there is great- 
er certainty of passing it 
behind the main vessels, 
and even dividing some 
of the fibres, if not the 
■whole, of the iliacus in- 
ternuB and psoas mus- 
cles. As the knife is 
cwried downwards, the 
assistant who stands be- 
hind the operator, should 
slip his fingers into the 
wound and carry them 

sufficiently far across to tm, le,', 

enable him to grnsp the 

femoral artery between them and the thumb : this he may do from 
the inside or outside at will, and with the right or lelt hand, as 
may be most convenient, the same grasp enabling him to raise the 
flap as soon as it is completed. The flap being raised, the point of 
the knife should then be struck against the head of the bone, so as 
to divide the anterior part of the capsular ligament and any tox- 
tures in this situation which may not have been included in the 
flap. To facilitate this part of the operation, the bnce should be 
forcibly deoressed by th^ assistant wlio holds it; the head of the 
buDO will ilius be caused to start from its socket, and if the rooa 
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ligsraent is not ruptured by the force, a alight touch willi tlie 
of the knife wiU oauae it to give way. At this period, deprMBian 
being no longer required, the aaaiHtant elmuld bring the head of the 
femur a little forwards^ to allow the knife to be alipped over and 
behind it, and when it is in the position represented in tlie design, 
it diould then be carried downwards and backwards, so a3 to forni 
a Dap somewhat longer than that in front, the last cut completing 
tlie separation of the iimb. 

" I have not inculcated the neceaaity of introducing the point of 
the blade a certain number of lines distant from the spine of Uie 
ilium, nor have I been very precise as to the exact distance from 
the anus ot which it should protrude, for I believe that the opera- 
tor, instead of limiting himself to lines here, may actually take the 
freedom of inches: hie object sliould be to make as broad a flap in 
front aA the method by transfixion will admit of; but whetlier he 

i lushes in the knife, or brings it out, an inch above or the same 
ength beiow certain given distances, seems to me ofveryhttle 
conseqnence: if h^ begins low down, he has to cut out so much 
deeper, as it were, ere he reaches the capsule, and if this is a dis- 
advantage, it is, perhaps, ccmpenKated by tlie wound on and near 
the surface being a little further from the trunk : if he introduces 
the point much behind the tensor vaginte femoris, he cannot with 
safety carry it so near the anus as if it were pushed in front of that 
muscle, and so what he strives for on one side is lost on the ot^er." 
DoM* Flaps {Long Anterior and Short Posterior). — Brownrigg'a 
method ifl as follows (Fig, 180) :-— " The patient is to be placed on a 
low table, and properly secured, wit^ the nates projecting over its 
edge, the artery being compressed. The surgeon enters the 
pointed knife, e, between the spine of the ilium and the trochan- 
ter maior, and carries it across the thigh, as near as may be to the 
bead and neck of the femur, until the point appears on the inside, 
e, near the scrotum, which should have been previously drawn 
away. The knife is to cut slowly downwards, to make a flap, 
a, a, 0, under which, and behind the knife, an assistant inserts lus 
four fingers, if, in order to bo able to grasp the flap and aid in cntn- 
presBJng the principal artery, as the operator completes the flap, 
which it is intended should be a large one (Fig. 185). The assist- 
ant holding up the flap, the surgeon cuts the attachment of the 
gluteus medius muscle, from the upper edgs of the trochanter, if it 
has not been already done, opens the capsular ligament of the 
joint, and divides the ligamentum teres. The head of the bone 
can then be readily withdrawn from the acetabulum. The knife 
being placed behind the head of the bone and the trochanter, 
should be carried obliquely downwards and backwards, ho aa to 
form a shorter flap behind than was mode before." — Chithrie. 

Mr. Skey advises the method of making double flaps of the skin, 
and circular divisions of muscles; — ''The dimenHions of the limb 
ahould be measured. The oircumierence of a well-siKcd thigh is 
jAbout twenty inches, and its diameter therefore about seven. The 
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(iapa from the centre of their arch to their base should therefore be 
fiall tliree inches and a half to four iaches ia length; but it should 
be recoileclcd that they have no projecting central bone to iavest, 
but rather that of a flat surface, and also that the circumference of 
the hrab ia not ciroular, but irregular in form, being flat in front 
and projecting further from the centre in some parts than in others. 
The flaps, therefore, should not be made too arched, and no inte- 
);iiinent should be wasted at their angles or points of junction. 
Their proposed line should be marked in ink before tlie operation is 
begun. The instrument employed should be a common strong 
amputating knife of the largest size, turned up at the end, and 
sharp to the point The fust flap may be commenced about one 
inch below the anterior superior spine of the ilium, and carried 
straight down for about an inch and a half, and then inclined 
inwards, nearly following the line of Poupart's ligament, and about 
four inches below iL Reaching the adductor longua muscle, 
descending from the oa pubis, it should be carried rpund in a gentle 
curve to a point about two inches below the tuber ischii. The 
second or outer flap should cross the shaft of the femur imme- 
diately below the trochanter major, and run almost circularly 
backwards to the eome point as the former. The flaps being 
reflected high, the muscles may be difided by a circular sweep, 
applied with great force of pressure, commencing with the adduc- 
tors on the inner side, keeping the knife dose to the bone both at 
their origin, and also on the division of the flexors of tlie leg aris- 
ing from the tuber ischii. The circle should, be completed in front, 
when the femoral artery will be divided, and should be imme- 
diateiy tied, if the pressure by the assistant fail to arrest the 
hsmorrhage. In dividing the muHclea, the limb should be made 
to follow the application of the knife to each surface, abducted in 
division of the muscles of the inner side, elevated for the flexor 
behind, and adducted for the glutei. The capsule being bared 
should he divided in front, the head disarticulated, and the liga- 
mentum teres cut asunder, during powerful abduction by the 
assistant, and the arteries tied to the inn^lat size." 

Oval i/e(fiod.— Cornuau's method is as follows :—" 1st. The 
patient being placed on the healthy side, the surgeon enters the 
point of the knife an inch above the great trochanter, and from 
this point makes an obUque incision backwards, outwards, and 
downwards, to a point below the tuberosity of the ischium. 2d. 
The knife placed in the superior aniile of the wound, makes a simi- 
lar incision forwards and inwards. 3d. The muscles are divided 
on the outside aa deeply as possible, and the limb being luxated 
outwards, the knife enters the articulation externally and is carried 
tlirougb the joint to the inner side of the femur. One assistant 
compresses the artery in the anterior flap, another lifU up the flesh 
on the external side, while the surgeon terminates the operation by 
dividing the soft parts between tlie two incisions Jn tlie form M 
a V," — (Bernard and Jl-aellc.) 
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Guthrie performed the oval operation as followB (Fig. 18B) : — 
"The patient is to be laid on a low table, or other convcBient 
thin^, in a horizontal poBitiou ; an assistant, etanditig behind and 
leaning over, compresgea the estema! iliac artery, becoming femo- 
ral BB it passes over the head of the puboB. The surgeon, standing 
on the inside, commences his first incision some three or four inches 
directly below the anterior apinbUB process of the ilium, a, carries 
it across the thigh through the integuments, inwards and back- 
-wards, in an oblii^ue direction, at an equal distance from the tube- 
lositj of the ischium to nearly opposite the spot where the inci- 
sion comroenced, e; the end of tlus incision is then to be carried 
upwards with a gentle curve behind the trochanter, until it meets 
with the comroenoement of the first, b ; the second incision being 
rather less than one-third the length of the first. The integuments, 
including the fascia, being retracted, the three gluteal muscles are 
to be cut through to the bone. The kniic being then placed close 
to the retrautetl integuments, should be mode to cut through every- 
thing on the anterior part and inside of the thigh. The Riiitoral or 
other large artery should then be 
drawn out by a tenaculum or 
spring forests, and tied. The 
capsular ligament being well open- 
ed, and the ligatncntum teres 
divided, the knife should be passed 
behind the head of the bone thus 
dislocated, and made to ctit its 
way out, care being token not to 
have too large a quantity cf mue- 
ele on the under part, or the inte- 
guments will not cover the, wound, 
under which circumstance a suffi- 
cient portion of muaeular fibre 
roust be cut away. The obtura- 
trix, gluteal, and ischiatic arteries 
"' are not to be feared, being each 

readily compressed by a finger 
ratil they can be duly secured. The eapaular hgament, and as 
much of the ligamentous edge of the acetabulum as can be readily 
cm oflj should be removed. Tha nerves, if long, are to be cut 
short. The wound is then to be oarefiilly cleansed, and brought 
together by three or more soft leaden sutures in a lino fi-om the 
spine of the ilium towards the tuberosity of the ischium. This 
mode of proceeding is more certain of making good flaps where 
integuments are scarce. Whore the integuments will admit of the 
anterior flap being made by the sharp-pointed puncturing knife 
dividing the parts after it has been passed across from without 
inwards, there is no objection to this proceeding, and some prefer it,'' 
Modijknlions. — Larrey tied the artery first, then made a drculftr 
'" ■ " ■ • ■ - ' '■ ating the arteryformed the apes of the 
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oral in the dissection; Sanson begin the incinion four fingers' 
breadth below the perineum, and extended it over the front of tlie 
joint tJi the great trochanter, a second began at the inner angle of 
the first and passed around the outer part of the Umb to unite 
with the former at the trochanter; Scoutetten cut from the tro- 
chanter downwards, and carried the incision around the thigh to 
the point of beginning. 

Circular Method. — Thia operation was first performed bj Aber 
neth<r. The inciaion is mode perpendicular to the axis of tha 
femur, four or five fingers' breadth below the great trochanter; the 
remtuning steps of the operation are the same as in circular opera- 
tions elsewhere. 

Modifications. — Teitch proposed the following: — The intugu- 
menta being retracted by nn assistant, make a circular incision 
throngh the slrin and fascia, freely into the muscles ; these parts 
are retracted, and the operator divides the muscles to the bone; 
the bone is then sawed an inch or two below the circular incision, 
by raieing the soft parts from it, aided hy two lateral incisions- 
the blood-vessels are now secured, and the patient being turned - 
upon the sound side, an incision is made from two inches above 
the trochanter, in a direct line over its projection, to the estremity 
of the stump, the soil parts are now detached, and the bone 
removed, 

Eerr bent the thigh at a right angle with tho trunk, made an 
incision from the top of tho trochanter, obliquely downwards and 
backwards to the inside of the thigh, and then obliquely upwards, 
to within two inches of the femoral artery; a second, beginning 
at the same place as the former, but carried in an opposite direc- 
tion, over the upper extremity of the trochanter, and from thence 
obliquely downwards and forwards, to within the same distance as 
the former incision ; the musclea were then divided, the bone dis- 
located, and lastly the parts contaming the vessel were severed. 

Qraefe made the circular incision through the skin, tliree or four 
fingera' breadth below the trochanter; this is retracted and 
another incision is made down to the first, carried over the front 
to the inner side, along the neck, close to the thigh ; the muscles 
are now divided, the hoae dislocated, and the operation completed. 



ON RESECTIONS. 

RESECTIONS IN GENEKAI.. 

BKseanoN', or excisioa of bones, belongs etricUy to the depart- 
ment of CoDserrative Surgery, the design being to preserve limbi 
in more or less integrity, and avoid the total destruction which fol- 
lows its alternative — amputation. The operation has for its object 
the removal of diseased or injared bones from their connexions, 
either entire, or such portions as are destructive of the functioDH of 
the limb. This branch of operative surgery has assumed the high- 
est iraportanoe within the past few years, owing to the recogni- 
tion of the fact that when the osseous substance is removed, and 
tlie periosteum is left in position, new bone is fonned, and often in 

sufficient perfection to restore the symmetry aa well 

as the function of the part. 

ImtirnmeiilB. — Kesection, like many other ope- 
rations, may ordinarily be successfully performed 
with but few icstrumenta; if, however, the sur- 
geon desire to provide himself with a well-appointed 
ease, which would comprise not only the usual 
instruments, but those desdgned for special pur- 
poses, he should obtain the following list, which 
ibrms a complete eisectJng case : — One straight, 
and one curved bone-gouging or gnawing forceps ; 
one drill bow, to which 13 attached a number of 
drills, with guards, to fit the depth to any distance 
and avoid the danger of slipping into the soft parts 
uHer perforation ; one set drills, with burr and 
antrum hook; two retractors or spatulas; one 
lead hammer, with German silver plate around; 
one laree bone forceps ; ono necrosis forceps, par- 
rot beaks; one lion-jawed bone-holding forceps: 
two chisels; one cartilage knife, heavy, with steel 
blunt handle, for scraping bone ; one elevator and 
lunticular knife ; one cliain saw, with rotating 
handles; one narrow bone saw; one instrument 
for carrying chain saw under the bonp ; one bayo- 
net shaped forceps for sequestrum; one rasp, and 
concave bone scraping knife; one right and left 
bone saw ; one Symouowsky saw| one set cauter] 
silk; iron, lead, silver, and zinc w)ro. 
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189.) The straight hone forcepa of Liaton i: 
most useful instrument of the 
kind jet deTiaed; in the section 
of the Rmall hones, and in the di- 
vision of osseous tissue, wherever 
an be hrought to hei^ it can- 
not be superseded. But fre- 
quently it ia quite difficult to 
reach the part whieh may be 
more readily divided with the 
tbrcepa than the saw, unless the 
blades are curved at a considera- 
ble angle j in such cases a forceps 
curved as in Fig. 190, or Fig. 191, 
will bS found aerviceahle. 

A great variety of forceps for 
seizing the hone in removing it 
have Deen devised. The small 
dressing forceps are alwavs usejil, 
but for large bones the foroepB of 
Cliassaignae {Fig. 192), which resembles the lion-jawed forceps of 
J^B^usson, ia most useful. Halstead, of New york, haii eolarged 




1 
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the curve of the beaks, and made the inner surfaco rough for the 
purpose of grasping large pieces of bone — a most useful improve- 

i>fiBs.— (Fig. 1C3.) The hone drills of Brninard, a, b, e, are the 

best fortn in use; they are used with the handle, a, or with a drill 

how, for the removal of portions of larf;e flat bones, In cases of 

bone, the burr, «, proposed by Isaacs, is very useful. The 

drill, d, was designed by Parker, ol New York, to enlarge the 

Pope, of St. Louis, has added a bone drill (Fig. 194), resembling 
small trephine, which may be used in penetrating bony caviti 
Savit. — Tho cliuiu saw (Fig. 195) is an indispensable inatru>"' 




n reBPCting; it 



I 



<i 



ON RESECnOSS, 

is formod of a largo number of pieces, with movabls 
articulationE, tinil is termicated 
at each extremitj bj bwidlss, 
with which it is worked. To 
use tliif EDW one handle is remov- 
ed b; a hook, B, and a needle, 
0, armed with a strong thread, 
is attached to this end ; the nee- 
dle is passed undur the bone, 
and the saw drawn into its po- 
sition, with the cutting edge 
upwards, and the handle is then 
reattached; the operator, grasp- 
ing the handles, draws the saw 
alternately from side to side, 
until tbeboneiadivided. There 
la great danger of breaking this 
saw if it is worked carelessly; it 
should be drawn from aide Id 
side steadily, at an angle of i5" 
to the long axis of liiQ bone. 
This saw has lately been improY- 
ed by Mr. Tiemann, of this city, 
who has given it rotating han- 
dles, which allow so much late- 
ral movement that the danger of 
breaking is greatly diminished. 
To iacilitat« the introduction 
of the needle, other instru- 
ments than the needle above 
given have been employed, 
uhassaignac prefers an instru- 
ment resembling Cooper's aneu- 
rismol needle, aa will be seen in 
the following illustrations (Fig. 
137). 
jjj' "* * A director or grooved sound 

■ (Fig. 197), articulated at a, hoa 

the end being passed under the bone, the needle 



i 



carried along the groove. Prince, of Illinois, Brigade Surgeon 
r. S. Army, baa improved this instrument by terminating the end 
''' blender spring, having a rounded o:f.tremity. 
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Post, of New York, has recently devised Bit iostniment Tor pas 
ing the sow uniler the bone. It ponsista of a staff (Fig. 198), 1 
the end of wMch, at right angles, is attached a ' ' ' 




h, e. The extremity of the staff is gpht longitudinally', and hoe a 
horizontal pierforation through each division, for the reception of 
the attached end of the needle. The needle is by this meaiiE made 
to revolve describing a circle ; and citn be fixed at short intervals 
in its conrBe by means of the following contrivance : — Tbe needle 
'« prevented fromslipping from the perforations by means of asmall 
:rOH3-piece [nller the plan of a lynch-pin in the axle-tree) in the 
Biluation between the two seprtrated portions of the end of the 
ataff. Thia little croxa-piece, as the needle is cau«ed to revolve 
arouod its axis, is made to correepffnd to little grooves on the inter- 
nal aspect of the split ends, and when it is necessary to fix the 
needle in any one posiUon, the two ends pinched toother by 
means of a ring elide, a, on the staff, the two extremities of the 
cross-piece Gtting in one or other of the grooves. The free extre- 
mity of the needle is blunt, provided with a hook, and is also 
perforated ; the staff is provided with a suitable handle. 

The delicate saw of Bulcher, repretiented in general outline in 
Fig. 199, answers admirably in many resections; it lb, howuve' . 




f may bu turned 
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Burpassed by the saw of Symanowsky (Fig, 109), which eombinea 
the advantages of a chain and fixed saw ; the saw may be taken 
from its position, where it is firmly held by a spring (Fig. 200), 
conQected with the handle, and passed under the bone, if required, 
and the ends, being reattached in the frame, the bone is as readily 
divided from beneath as from above, 
laterally also, or be made to cut in a 
carve. The spritig which regulates the 
tension of the saw is seen (Fig. 200) 
inclosed in the handle. 

Other Biwa, of peoulinr shape, are 
found nsefiii in the removal of certain 
hones, though not absolutely essentia). 
The articulated saw (Fig. 201), having 
a movable back, may be used to advan- 
tage in most resections of bones of the 
extremities. In the removal of Ilie su- 
perior maxilla, the right and loft bone Fio, mi 

a {Figs, 202, 203) enable the openi- 

to separate its superior attachments with great facility. 



straight saw (Fig. 204) is often required, and when it is necessary 
to use a part of the edge, Detmold, of Hew York, baa suggested 





drawing an india-rubber tube over the part unused to prevent iia I 
Injuring the soft parts. Hey's saw, or some of the various modiftj 
ontions (Fig. 205), is frequently used for deli(»ite bones. For ^W 




Iejttremity ia the roughened and pointed elevator, and at the other 
the broad, button-capped doable blade. 
Bon 
leoent 



Bone Scraping Kmff.~(Y\g. 208.) Sands, of New Tort, baa 
^oentlj devised a knile, having a double, obtuEely-point«d blada, 
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handle, termicatiag in a broad blunt extremily 



ArniiKeinentB. — The arrangemenU for the operation of resec- 
tion nro not uniiks those preceding aa amputation, and do not 
require repetition. 

OperBtlre Procedure. — Chassaignac lays down the following 
Tery rational propositions as tho basis of his Nouaeau Syalkne <& 
Resa^ion: — 1, Make but a single integumentary incision in all 
, whatever they may be; 1. In all cases make a section 

__ before disarticulation; 3, Isolate and separately remove 

each articuliu' extremity, always commencing witli that which is 
the most easily extracted, and making it thus an aid to the extraa- 
tton of the other. 

In the following descriptions of the different operations for reflec- 
tions of bones, the above rules will be recognised as correct in their 
general application; but various other methods, adopted by emi- 
nent operators, wilt also be given, as has been done in the preced- 
ing chapters on the ligature of arteries and amputations, to enable 
the surgeon to exercise his judgment intelligently in individual 
operations. 

Incinion. — Tarioua incisions have been recommended by differ- 
ent operators, of which the following are the principal ; — The 

Straight, ; the crucial + or X ; the H ; theT ; the L; the 

elliptical, CP ; the quadrilateral, I _[ ; the elon- 
gated, I 1 ; the I , &C &C. Of these incisions the 

tfltraight is adapted to the greatest number of cases, and by many 
Burgeons of great experience in resections is esclusively made. 
The stru^ht incision certainly has tlie advantage over all others of 
Dot diridmg the tendons, and but slightly exposing the blood- 
vessels and nerves to injury. There are instances, however, in 
which a combination of the forms ^ven will be found uaelM in 
order to completely expose the parts to be removed. 
, The incision should in general be made as nearly aa possible over 
lUia hone to be removed, and distant from important blood-vessuls 
'tad nerves; the soil parts should not be destroyed, except so &r 
'me ihey have undergone degeneration, or interfere with the proper 
closure of the wound. Injuries to blood-vessels and nerves lying 
in the track of the incision should be scrupulously avoided by 
drawing thera aside. Muscles and tendons should not he divided, 
and their attachments to bones should not be incised, but sepa- 
rated to the least practicable extent with a blunt instrument, ai 
the handle of a scalpel. 

Jmiation of the jSdtm. — The bone being expMed to the desired 
extent, the next care of the operator should be to preserve in the 
wound, and as far as possible bi its original position, the periosteum 
.of the bone to he removed, in order to the reproduction of suffi- 
^elent new bone to preserve the function of the part ; in tliiB mui- 
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ner the lower jaw may be completely excised, and subsequently 
Bufficiently reproduced to preserve Dearly the original coutour of 
tlie jaw, and in part its funclion. The perioateuiu is best preserved 
by first inciBing it to the extent of the bone to be removed, &nd 
then separftting it with the hMidle of the acolpel carefully inserted 
between it and the bone. 

Removal of the Bone. — The periostemn being separated, the bone, 
if short or fiat, may be remored with the forceps; but if a long bone, 
it must be divided in iU ehatl by cutting forceps or the saw, and 
each portion separately removed ; belbre the saw is utied the Boll 
parts should be carefully protected by compresEes or a spatula 
introduced underneath it. 

In removing diseased bone S^dillot recommends scooping out 
the affected parts, and luBving the cortical portion in preference ti 
the removal of its entire structure; the reproduction of bone ii 
much more rapid and complete when this portion is left than when 
only the periosteum remains. 

Zfreuings. — If any conwderahlo veBsel ia divided, and continues 
to bleed, it should be hgated, us subsequent hfemorrhage will 
greatly interfere with the process of repair. When short or flat bonea 
and the shafts of long bonea are removed, in whole or part, the 
wound is generally at first filled with lint to promote granulation 
from the bottom; and when the articular extremities are excised, 
and it is desirable to obtain subsequent motitni or anchylosis, other 
dreesings are to be employed. These special dressings for indi- 
vidual oases must be left entirely to the discretion of the sur- 



GIuaiBcatfon. — Resections may be divided into resection in 
continuity and resection in the contiguity, or, which is more prac- 
tical, partial and complete resecljons; the former term implies the 
removal of .but part of a bone, and the latter tlio extirpation of 
the entire bone. 

Partial Raection.— In long bones partial resection may be made, 
M of B portion of the shai^ or of the estremity ; in flat bonea 

Eortions are removed with the trephine or the gouge ; and in short 
oijeB processes may be excised, as in the vertebrte. 
Complete BestcUon. — Total resection, or the extirpation of entire 
bones, has been practised on some of the larger and tnore import- 
ant bones in the skeleton; thus the radius, ulna, tibia, fibula, cla- 
vicle, and scapula, have been successfully removed, the patients 
not only recovering from the operations, but in many cases the 
reproduction ol' bone hna been so complete aa to restore to a c 
siderttble extent the function, of the part. 
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Geseral Priscifles. — Resection, is preferable to amputation in 
the greater number of lesions of the upper extremities, as the prin- 
cipal function is that ofmobiiitj. — Sedillol. 

BcMc lions or t|ifl Pbn1aiic»> — Heaection of the phnlnngeg, in 
whole or part, is occasionally required as tht resnlt of deep-seated 
inflammation, Ab the asefulneas of the fingers depends upon their 
mobility, the atiffaess, ahortcning, and deformity, which have 
hitherto followed reaectiin of the phalangeal bones, have been 
strong objectiona to thia operation. RBcei^tly, however, efforts 
have been made to preecrve the perioEleum with a view to the 
production of new bone in the shafta of the bones that have 
b«en removed, and when the articulations have been excised ihe 
out surfaces of bone have been kept apart, and paaaive motion haa 
been easily instituted in order to the formation of an artificial 
joint. This treatment haa been followed by the happiest results; 
bones have been reproduced, and artificial jotnts formed, which 
have restored in a greater or leas degree the usefulness of the 
limb. The true pi^nciplea of treatment of these operations are 
forcibly sUted by Butcher, of Dublin, who cKoised the entire first 
phalanx of the thumb, and " the power of fiexing the unguinal 
phalanx was nearly complete" at the termination of the cure. Of 

tthe treatment, he says: — There are two points which I would 
.strenuously urge a& conspiring to the favorable issue in this esse: 
.JFlrat, The restrwning of the unguinal phalatis from the end of the 
Tnetocarpat bone, until the exuded fibrin thrown down in the bed 
from which the phalanx had been taken, acquired sufficient con- 
sistence to resist any great amount of shortening; and, Secondly, 
when thia object was accomplished, removing restraint, and favor- 
ing gentle passive motion." 

Rkseotiom of the Shaft. — A longitudinal incision is made on the 
dorsal or lateral aspect of the phalanx, the t«ndons are detached ; 
the operator, with Liaton's bone forceps, held at right angles to its 
long axis, divides the shaft in two places equally distant from ltd 
extremities, and then with forceps removes the fragment, the arti- 
cular surfaces being preserved. 

Besectioh or THE Interpqalahoeal Artioclations. — An incision 
is made over the articulatjon, or on its side, the tendons carefully 
pressed aside ; with the bone forceps, or what is belter, with a fine 

I watch -spring saw, the operator divides the bone, and seizing it 
with forceps removes the articulating portion. 
Hkskotiox or the Entire Phalanx, — An incision is made over 
Qie sbaft of the bone on the side, and the tendons being raised, the 
bone forceps are introduced, the bone divided, and the two halves 
Mparnti'ly removed at thr<ir itrtic illation. In removing the tliird 
ir unguinal phalanx, Guerin makes on the palmar surfaoe a T iiici- 
H— 
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■ion, double, one end corresponding to the nrticulntion, the other 
to the extremity of the finger : the phaUnx should be denuded 
from the end towards its base, the nail remaining intact. 

Butcher excised the entire unguinal plialanx of the thumb as 
ibllowa ; — An elliptiual incision ■was made corresponding to the 
phalangeal articulation, the two arms of the ellipse embracing lUe 
anterior extremity of the Erst phalanx, its most convex portion 
being a little behind the matrix ; the flap waa dissected hack, the 
joint opened, and a very narrow sharp-pointed knife psuaed along 
the first phalanx, without perlbrating in front, and keeping .its 
edge to Che surface of the bone; it was then Uberated trom the 
Boil parts, and removed with dressing forcepa. 

Eesectiom of the Methoahpo-Piialasok*l ARTroDLATioH. — This 
reseoUon may be limited to the articular extremity of the meta- 
carpal bonea, or may include also that of the firat phalanx, when it 
is called a total resection of the joint. 

In resection of the phalangeal extremity of a metacarpal hone, 
"W dorsal surface, the extensor tendons care- 
fully drawn aside, the bone cleared 
of the soil parts and then divided 
with a chain saw at the required 
point; the diseased portion is seized 
with the forceps (Fig. 209) and 
brought forward, exposing the 
articular extremity to the point of 
the knife, by which it is readily dis- 
articulated. 

i/odificatioti. — Malgaigne (pp. cit.) 

operates as follows; — "Make an 

oblique JDciEion, commencing half 

an inch beyond the point at which 

you wish to apply the saw, from tie 

middle of the dorsal surface of the 

metacarpal bone to the eommiuauro 

of the finger, then another from the 

same point to the next commissure 

on the other aide; thuscncomacrib- 

ing a V-shaped flap, with its base 

next the finger. Dissect back this 

flap, turn aside the estenaor ten- 

Fiu. iij». don, detach the interoasii from the 

sides of the bone, and open the 

joint, cutting its anterior and lateral ligaments carefully, not to 

wound the flexor tendona ; then dislocate the phalanx backwards ; 

and, afW having well isolatod the diseased portion from the eon 

parts, slip a hit of wood or card-board boreath it, and saw it off; 

then operate in the same way on the head of the metacarpal bone. 

k If yon would esoiae the articulation of the index, tliumbj or little 

'~ r, it would be easier to out the flap o 
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joint; and we might, Mcordiog to the coodition of the parta, 
make the base inferior or Buperior. In thia way we need not put 
the fstensor tendon so far aside to malie room for the saw." 

In lotftl reeection the incision should be dorsal, except, according 
1.U Chassaigaac, tor the first, Eccond, and Sfth metacarpo-phalougeu 
articulations ; in opening these the JaciBioa should be lateral, as the 
operator will thuB avoid exposing the extensor tendons; the two 
articular surfaces being exposed, the ligaments are incised, and the 
bone either sawn with the chain saw, or divided with the bone 
forceps (Fig. 210). 

Malgaigne operates BS in the former caee, viz. : — Make two inci- 
aons, beginning at the middle of the dorsal 
face of the metacarpal bone, diverging on 
either side to the conuuissure of the finger, 
ind forming a V-shaped fl^, with its baae 
towards the finger; this fiap is dissected up, 
the entensDr tendDil drawn aside, the sides 

I pf the bones laid bare, the ligaments divided, 

I and the joints opened without wounding the 
flexor tendons, the phalanx is then dislocated 
backwards, and being isolated from the soft 
parts, is divided with the saw or forceps; 
the extremity of the metacarpal bone is then 
similarly removed ; if tlie operation is on 
the tlmmb, index, or little finger, this flap Pw.«lo. 

. should be on the lateral tree surface of the joint. 

[ Rcaectlans ornielaciirpiil Bones, — ThesuperSciol condition of 
the dorsal aspect of the metacarpal bones, and the important ana- 
tomical relations of their palmar surface, require that all operations 
for their excision be commeDced on the posterior purL 

RcBECTioy or the SnAir. — A longitudinal incision is mode on the 
radial border of the first and second, on the ulnar border of the 
fifth and the dorsal surface of the (liird and fourth ; the extensor 
tendons ar^ carejully avoided, the bones denuded, and with a chain 
aaw divided at two points, and the isolated portion is readily 
removed. 

AJter JWnhnfnt— It is quite as desirable at this articulation to 

I preserve mobility as at the phalangeal articulations, and numerous 
oases prove that this result may be obtained by proper after rreat- 

I menu The cut surfaces of bone should not be placed in direct and 
permanent apposition, but be supported, as in excision of the pha- 
langeal articulations, so that tl>e fragments are slightly separated; 
as soon at the inHammalion subsides sufficiently, pasdve oiotiou 
should he cautiously commenced. 

Resectioh or the Cabpo-M eiaca bp*l A RTicrtATios. — This resec- 

Ltioo may \>e partial or complete. In pnrtinl resection a longitudinal 
incision is made over the npper extremity of the mel-icarpal bone, 
the extensor tendon avoided, the soil pwUaeparated from theeideik 




OS EBSECnoSS. 

of the bone; the bone is then divided at the reqaiaite point *itt 
bone forceps, or with the saw, . 
after being' idolnted from the 
soU parta, and as fur ae possi- 
ble from the periosteum ; the 
fragmuDt is then seiEed with 
the forceps, r^sed from i 
bed (Fig. 211), and the joint 
is disarticulated with the 
point of the koife. 

In complete reeectioa the 
extremit}' of the metacarpal 
bone is remoTed and ite « 
responding carpal bone ; 
simple longitudinal incision 
made in the directioD of the 
superior extremity of the m 
tacarpal bone, which is de- 
nuded of eoft parts, and sawn 
at the proper point; this part 
is removed at ita articulation, 
and tliea the carpal bone i 
extirpated. 

Eeseotios or Am Entire Mk- 
TAOABPAL Bom — Aa it 
is made along the dors; 
face of the third and fourth 
metacarpal bones, and oi 
railial side of the second and ulnar 
side of tlie fifth, the e: 
don drawn on one side, and the 
aides of tlie bone relieved of the soft 
partti; the bone is then isolated 
fbom its periosteum as much as 
Bible, and divided in the centre ^ 
the hone forceps (Fig. 212), or ' 
the chain saw, the solt parts h' 
protected by a compress or spatu- 
la ; the fragments are then sepa- 
rately elevated, and disarticulated 
with tlie point of the knife. — Chat- 
eaigTiac. 

Modifications, — This operation it 
Tariously modified, according tt 
the condition of the part. The fol- 
lowing are the most important ge- 
neral methods : — 

Sedillot suggests making a riiort 
each extremity of the longitudinal incision, when 
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there is much tumefaction ; Guf'rin notices the position of the ten- 
dons (jrthe long and short extucsora on the posterior part of the 
thumb, and the thenar eminence on the palm, and directs that the 
' ' u be made between the two along the radial border. 

a of the lifth metocarpaL boue, SediUot adviaeii a T or 



Bciiansor iheCarpiiB,— The reaections in this region are 
numerous; the carpal bones have been removed eingly, and with 
individual metacarpal bones ; thej have all been removed at a sin- 
_.a operation, as also with several of the metacarpd bonea below, 
and with the eitremitiea of the radius and ulna above. The result 
has generally been so far successful, aa regards the uaefulneea of 
the hmb, as to make these resections legitimate operations. 

The articulation of the carpal bones with each other is arthro- 
dial; the synovial sacs are so arranged that their communics^ 
tions are liaiited (Fig. 213) ; this anatomical pecuharity should be 
remembered in the effort to remove portions of the carpus, as it is 



\ 



de^rablfi not to open theae cavities further than is absolutely neces- 
aary. The ligaments are dorsal, palmar, and interoaeeona. 
In the after " " ■ ■- ■ • - - -<--.>--- . ■ 

nriflsible dur 



important to place the part in such a 

-est, with as little change of pofltion 

process of vare ; passive motion ahould 

oyefi 

ItKsconoN or SiNoi.it CufAt. Bokes. — The carpus is composed 



position as to secure perfect rest, with as little change of pot 
as nricsible during the proce '" ' - ■ 

finftliy be properly emplryed. 




of two rows of bones, of irregular articiilationH, and firmly heH in ' 
position by UgamentB; tbcy ave occeeaiblc only upon the posterior 
or laternl part; rcKCotion of individual boncu of the carpus may be 
■uccRBsrully nccompliBbed as foUoire: — 

Optralion. — The following is the method by a Bingle incision : — 
Make a longitudiaat incision on the dorsal surface of the carpue^ 
over the bone wbiuh it is desired to remove : draw aside the tendons 
which are met witb in the direction, divide tho lateral ligamenta, 
ieize the bone; if it is necessary divide the bone, and draw it 
(lutwai'da, at tlie same time separating its attachmoals on the palmar 
BuHace; for tliia purpose a short and strong scalpel should be 



juiployed. 



E Ektibb OahpBb. — (Fig. 214.) The operaliona 
proposed for the removal of alt tbe boneg of the carpus are name- 
rous, and may be divided into those in which the tendons are pre- 
served, and IhoBB in which they are divided. 

Mahotla, Preirruiiig t/ie linaoiw.— Chnssaignac operates with a 
single curved incision, the con- 
vexity bein^ downwards ; ha 
commences disarticulation on the 
radio-ulnar port of the articalo- 
tion, and successively removes 
the individual bones. 

A more common method bos 
been by parallel incisions, one on 
, tbe radial, b, and the other on 
tho ulnar border, e, joined by a 
■ transverse incision on the dorsum 
of t!ie carpus; Petgusson has re- 
peatedly operated in this mnauer, 
EricLsen made r ^ 
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of the 
dorsal aspect of the joint, and 
two other incisions at right an- 
gles to this, reaching from above 
the styloid process ; a flap being 
then raised on the surface of the 
extensor tendons, from between 
which were removed the frag- 
*''"■ "*■ ments of bone. 

Simon removed all the bones of the carpus, except the trape- 
■iura and pisifbrm, with a metacarpal bone by the following 
method: — Two long incisions were made on the anterior and pos- 
terior aspects of the joint, reaching from about two inches above 
the wrist, back and front, to the centre of the palm and dorsum of 
the hand, the incisions being so managed as to run between tho 
tendons coursing down to their destination. 

Methods, Dividing the Tendom. — Stanley, believing that division 
nf the tendons was not as dangerous as drawing tl " '' 



n aside, made 
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k free Eemieircular inciaioa above the wi'lst, turning back & consi- 
dersble flap, together witli tendoas aod integuments. 

Butcher divided the tendons, but lell those of the thumb 
intact. He 8»ya: — "The forearm, piwed in a etate of prona- 
tion, was grasped and supported above the ivrist by an assistant, 
while the band was steadied by a second. Standing on the right 
Bide of the patient, I thrust the knife down to the carpaJ bones, 
two linea to the uhiar side of Che e>ct«nBor secundi internodii pol* 
liais, from a quuter to half an inch below the radio-carpal articu- 
ialion, c; from this point it was swept in a curvilinear direction, 
downwards, close to the carpal extremities of the metacarpal bones, 
and carried up to a point just below the end of the ulnn, g, and 
fully half an inch higher than* that where the knife was first laid on. 
The flap thus niarkud out, c, g, was rapidly dissected up, and con- 
sisted of the InteguDienta, areolar tissue, and extensor tendons of 
tha four fingers. * * * By the elevation of these soft parts, en 
m'isfe, the diseased bonea were at once brought into view ; tlie flap 
being turned up to its base, which was oblique, the scalpel was 
paiised further, higher up under it, liberatingthe soft parts from the 
took of the radius aii4 vino, together with the second exteraor of 
the thumb, from the osseous groove in which it lay: thus the ten- 
don remained undisturbed in its superior and part of its lateral 
connexions. The liberation of the tendon being accomphsbed after 
this manner, it was an easy proceeding to divide the liganieotDUS 
ehreds whion bound the diseased boues together; and bj forcing 
down the hand the carious ends of the radius and ulna were made 
to project; a few cautious touches of the knife, carried close to the 
base of the styloid process of the radius, left uninjured and ufdia- 
turbed the reidial artery in its near proximity ; while a siniiUT ' 
guarded proceeding on the ulnar side and in front preserved the 
ulnar vea^la. The next proceeding was to remove the protruded 
bones, which was accomplished with facility, by passing the fine i 
blade of my own saw (as set for resection) in front of the bones i 
and cutting backwards." 

In a second case Butcher removed all the carpal with the fourth ' 
and fiHh meUcarpal bones by the fallowing method: — "I rused a , 
flap Irom the dorsum of the hand, begmning a little below and out- 
side tlie second extensor of the thumb, over the junction of the 
first and second carpal range, and carried the knife in a semicircu- 
lar manner, downwards and outwards, over the posterior thirds of 
the third, fourth, and fifth metacarpal U.-ries, and Irom this upwards 
Id a point nearly opposite to where the incision commenced, /; the 
Sap thus formed, including the external tendons, was dissected up, 
and the diseased carpus fully brought into view. In order to 
expose the metacarpal bones sufficiently, a straight inci»on had to 
be carried along tlie fourth, d, and a Qap dissected outwards." 



ON RESEcnOXS. 

■ImOEt eompleto recovery of tho natural motionB of the part. Tbt 
upper extremitj and shall hare also been excised, giving' good 
results. Camoohan eKsecled tbe entire bone, and even in this 
esse Uie liinctionB of the wrist and fingers were for the most part 
recovered. 

Rbsectiom ov TiiB LowKB BxTBEMiTT. — The lower extremity of 
the radius is broad, of a quadrilateral form, having two articular 
BurfaceB, one concave, on the lower part, for artioulalJoD with the 
scaphoid and Bemilunar bonea; the other on the inner aide, narrosr 
and concave, to articukte with the lower end of the ulna ; the 
anterior and posterior liganienta are attached to the margin of the 
joint, and the lateral ligament to the styloid process; the posterior 
surface has three grooves for the passage of the tendons of extensor 
, muscles; the outer surface of the styloid process has two groovcB 
I fbr tendons, and its base gives attachmont to tho supinator longus 
I muscle; the pronator quodratus muscle occupies the lower fourth 



I et the anterior surface. 

Operat:on. — A straight inc' 
. over the part parallel with it 




n is made along the radial border, 
ing axis, the bone is then denudea / 
and divided with the chain saw I 
(Fig. 215) ; the bone being divided \ 
is raised by the left hand, and 1 
disarticulated with the point of tho j 
knife at the articulation, b (Fig. J 
216), avoiding the artery, a, and | 
preserving the tendons. 

Modijicaiiojii. — Rouxand others 




a (Fig. 21i), and raise a 

flap. Ciirnochan removed the lower four-fifths of the radius as 

(Htowa;— "The arm, supported by assistants, was placed so that 

J the ulnar border of the forearm rested firmly upon the ed^o 

f tike table, in a state of semi-procation. A longitudinal inci- 

1 was made in the directjon of the radius, on its external 
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I Bnterior border ; commencing about two inches below the head of 
I the bone, and extending dowowarda to a point opposite, and a lit- 
I tie behind, the styloid prowis. Two terminal incisions were then 
made at the extremitieB of the first one, esteuding tranGverEely 
backwards, about three-quartets of an inch. The bone was laid 
bare a short distance below its middle, and the dissection carried 
upwards to within three-quarters of an innh below the bicipital 
tuberosity, so as to expose the bone on iUi diflferent aspects; al 
this part the radius waa perfectly aouad, and its section was easily 
effected by -means of the chain saw. The remaining steps of lliu 
operation consisted in separating tJie diseased portion IVora tha 
Bofti parts, and in isolating the lower part of the radius IVom iU 
attachments at the radio-e»rpal articulation, without injury lo the 
arteries, nerves, or tendons. The humeral artery was compretrSed, 



I 

I 



ring the dissection, by an assialant; the interosseous artery a 
a smJl branch only requiring the ligature." 

Rgsection of tus Upper Extremitt. — The head of the radius is 
quite superiicial on its posterior part; it is surrounded by tha 
orbicular ligament, which retains it in the lesser sigmoid cavity of 
the ulna; below the head, on the inner aspect of the bone, is the 
tuberosity which gives attachment to the tendon of the biceps 
muscle. 

OperaHon. — A straight incision is made on thg posterior and 
external part of the arm over the bone to be removed ; the soft 
iparts are separatedj the bone divided and raised Irom \\b arlicuU- 
tion by dividing with the point of a knife its ligaments. 

Eebedtion of ths Shaft. — The shaft of the radius is enveloped 
with muscles; on its anterior surface are the flexor longus pollicia 
and the pronator quadratus; on its posterior surface the extensar 
ossis metacarpi pollicia, and extensor prinii internodii poUiois; 
ftnd on its external surface the pronator radii teres. > 

Operation. — Make a long straight incision on the external aspect 
of the bone, parallel with its shaft; separate the idubcIub, and, draw- 
ing the lips of the wound apvt) denude the bone; the tiiinin saw 
is passed, the bone divided at the two points seleutcd, and the 
fragment raised from il^ bed. 

Besectiom or ras ^ntiri Sadids. — The entire radius was 
resected by Camouiian, the operation leaving a useful band and 
wrist, and a somewhat useful arm. 

Operation " An incision was made in the direction of the axis 

of tha radius, commencing at a point immediately below the exter- 
nal condyles of the humerus, and extending downwards to a point 
opposite and a little behind the styloid process of the radius ; next, 
two other incisions were made at the extremities of tha first one, 
extending transversely backwards, about three quarters of an inch. 
These incisions extend tlirough the iiile; umcnls, and subcutaneous 
cellular tissue and fbscia; the middle third of the radius was now 
easily reached, and made bare on ita outer aspect by dividing t>ie 
inter-muscular tissue, behind the extensor carpi radioUs brevlor, The 
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: separated from the posterior aspect of the bone at Vbit 
uloce, the edge of the ktiil'e being kept close upon the boae. The 
Icnife wa3 now carried along the anterior Buriacie of the bone, lay- 
ing it bare as far as tbe interosseouD ligaaeat; the upper part of 
iJie radius was next denuded, and then the lower part, care being 
taken to raise the tendons from their groovea without injary. 
The bone was divided at its centre, and each part raised, and in 
tara disarticulated ; the upper fragment had formed bony attach- 
ments to the humerus, and required a chisel to separate it; the 
carpal articulation was separated with the point of the his- 

Beaecllona of the DInK, — The npp»r and tower portion of the 
extremities of the uina, and dififerent portions of its shaft, have fre- 
quently been removed with the happiest results. Jones and Car- 
noohan have excised the entire bone with success. 

Hesbotiok of *he Lower Bxtbemitt. — The lower extremity of 
the ulna articulates on its external surface with tbe radius, being 
excluded from the articulation of the wrist joint; it has an anterior 
and poBterior ligament uniting it to the radius, and a lateral liga- 
ment eonneoling the styloid process to the carpus. 

Operation. — The hand being carried outwards, make a loDgitu- 
dinul incision over the lower extremity of the ulna; dissect the 
boH parts from the bone to the required height, and carry the 
chain saw under the bone (Fig. 217) ; having divided the bone^ 
proceed to dissect it from its artioulor c( ■ — 





Modificatians. — (Pi^. 218.) The hand being carried outwards, a 

longitudinal incision la made along the internal border of the ulna, 

and terminated by a transverse incision outwards, a, or inworda, 

. ft (Fig. 214). A triangular flap is then carefully dissected up^ and 

■'•■- •nations Vieing drawn aside, and the vessels carefully avoided. 
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the bone, i, is denuded of its soft parts and disarticulated with the 
biHtoary. A'fimall slip of wood, e, ia passed beneath Ihe extremity 
of the bone, wliich. is then sawn through, as at d. — ^Bernard and 
ifueffe.) 

Ri3E0TioH OF THE Sraft. — Make a, longitudinal incision on its 
posterior part, parallel with the shaft, and external to its border; 
separate the aoft parts and perioateum from the bone ; make a seo- 
tion of the bone at the two points selected, and remove the included 
portion. Chassnignac advises, when a large portion of the bone is 
to be removed, to make two or three separate incisiona iustead of 
one, and remove the bone in pieces. 

Modificatiolu. — Velpeau directs as follows : — " The most con 
nient process here, consists in making two very long and stightl]'' 
curved inoi^ons, with their concavities facing each other, as in cir- 
cumscribmg Ein ellipse. The lips of these incisions are then dis- 
sected in front and behind, as far as the radial border of the bone. 
The section of the bone may then be effected by means of the 

RMEcrioir of tre TJppEn Estrekitt.— A straight incision 

ade over the part, the soft parta aod periosteum separated, t 
the bone divided with the chain saw at the proper point ; the bone 
is removed from its articular connexions with the point of the 
knife; the ulnar nerve lying along the inner side is carefully pro- 
tected by keeping tlie edge of the knife turned to the bone, and if 
exposed by drawing it inwarda. 

Reskotios or the Oleobason.— Make a straight incision along 
the posterior part of the bone ; separate the soft parts, and mako 
the section with the chain saw, or divide it as far as possible, 
externally, with a small saw, and complete the section with the 
bono forceps ; care should be taken to divide the tendon of the 
biceps to as small an extent as practicable, and the operator should, 
as far as possible, enucleate the process from its fibrous invest- 
ments, with the handle of ttie scalpel, with a view to the future 
efflcienoT of the extensor muscle. 

Modijieatiota. — Velpeau made a crucial ineiaion, bent the ai , 
and was enabled with two cuts of the saw to ezciM a cuneiform 
fragment corresijoodiDg with the length of the olecranon. Gross 
advises a T ineiaion. Buck operated as follows: — "A longitudinal 
inoisicn, five inches in length, was made over the middle of the 
olecranon, extending three inches above and two below it, pene- 
trating to the bone; the triceps tendon was then divided at its 
insertion towards either edge, care being taken to avoid cutting 
across the aponeurosis, which la continuous irom the edges of the 
tendon over the muscles lying on the posterior part of the fore- 
arm, and inserted into the edges of the olecranon; these insertiont 
of the laacia, as well as the origins of the muscles beneath it, were 
dissected up from the bone to the extent of nearly two inchea, 
which allowed the olecranon to be exposed, when the edges of the 
iad^on were drawn asunder over the condyles. Broad, curved 
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apatuto wore used for this purpose, and with the amputating ww 
one-Wf the tklckness of the iMiue waa cut through with great 
facility ; further progreea was made in the eectioa with Hey'a eaw, 
ailer which the Bcparatiou was eaailj completed with a chisel and 
mallet." 

BEaEOTiON or trk Entire Ulna. — Carnochan operated as fol- 
lows: — " One assistant held and supported the upper arm of the 
diBSosed Umbj oompreaaiug at the same time the humeral artery; 
and then seizing the haiid and wrist, rotated inwards the hmb from 
the shoulder-joint, and carried the pronation of the forearm bo far 
as to cause ttie palm of the hand to loulc directly outwards. The 
elbow-joint waa now slightly dexed, and the hand elevated. This 
twisted position of the vena upon the radius placed tlie ulna upon 
the posterior and outer aspect of the forearm, and rendered it more 
easily accessible. The limb thus placed, the assistants nkaintaining 
the arm and forearm steadily, standing upon the right side of the 
patient, and placing the fingers of the lelt hand upon the integu- 
ments of the forearm, towards the elbow, with a strong, slrai^t, 
sharp-poirited bistoury, I made an incision along the posterior and 
inner aspect of the ulna; commencing at the lower part of its 
superior third and extending downwards to a point over tlie extre- 
mity of the styloid process. This divided the tegumentary layer 
and fascia, which were found dense, matted, and infiltrated. The* 
tendon of the extensor carpi ulnaris was pulled back, and the bone 
exposed. • * * At the carpo-ulnar articulation, a transverse inci- 
uon, about an inch long, parting from tlie lower extremity of the 
first incision, was made across the back of the wrist. The super- 
ficial tissues were here reUected, and the tendon of the extensor 
carpi ulnaris carefully detached from its groove on the lower part 
of the ulca. The dissection wbs now carried along the anterior 
surface of tlie lower portion of the ulna, and the soft parts were 
detached from the bone as far as the interosseous ligament, the 
ulnar artery and nerve being carefully avoided. The soft parts 
were now detached from the posterior suriace of the ulna, avoid- 
ing injury to the extensor tendons. The bone was divided at the 
lower part of the middle third. The lower fl'agment was then 
separated from its articular connexions. The incision was then 
prolonged upwards, along the posterior surface of the ulna, termi- 
nating at the upper part of the olecranon, opposite its outer edge; 
to this a terminal incision waa joined, which extended trans- 
versely across the back of the elbow-joint, as far as the inner mar- 
gin of the ulna The soft tissues were now dissected from the 
bone, upon its posterior and anterior aspects, as far as the inter- 
osseous ligament, and as high up as the insertion of the brachialis 
intemus muscle. The bone was cext seized and pulled fl"Om the 
radius, and a kniie, curved flatwise, was passed close upon its 
iuterosseal margin, grazing the bone, and dividing the interosseal 
membrane upwards ; the soft parts being held apart, and thf ' ' 



^^K membrane upwards; the soft parts being held apart, and the mter- 
^^^LttBseous and ulnar arteries protected. The elbow-joint was now I 
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I flexed, and opened beliind, by entering the bistoury close to the 
inner edge of the olecranon. The attadunent of the'tricepa exten- 
I Bor was next divided, by cutting directly outwards. The ulnar 
nerre was found and hooked aalde, the latern! tig'ament divided, 
the ulnar carried backwards, and the attachmenta of the brachiahs 
anticua muscle divided; the coronary ligament waa cut, and the 
bone removed irom ils articulation. 

Resection of tkb Ihferiob Extremities or the Radius ami 
TJlna. — Make incisions on the radial and ulnar border of the lower 
part of the forearm, as in the method of operating for the removal 
of either bone singly (Fig. 214); divide tne bones with the chain 
saw, and separate their carpal articulations with the point of the 
knife; the tendons anteriorly and posteriorly must bo carefully 
displaced, and the radial and ulnar arteries avoided. 

Mod'fiaitions.- — (Fig. 219.) Ist. The hand being pronated and 
held &rmty upon some solid surface, two 
longitudinal incisions are made along the 
borders of the radius and ulna, a b, e d. 
A transverse incision across the bock of 
the joint unites the tower extremities of 
these, b d, and (2d) the quadrilateral flap, 
abed, thus circumscribed, is dissected 
, np and turned backwards. 3d. The diE- 
acticulation is then effected, the tendons 
lunding the two bones being detached 
I as little injury as possible {Bernard 
and H'lette) ; Roox made two transverse ' Fib. 219. 

incisions, extending from the lower extre- 
mity of the longiludinpl incisions, across tlie dorsum of the wrist, 
to the edges of the extensor tendons, leaving the central portion 
of integument undivided; Yelpeau dissecteS tlie flap from abore 
downwards. 

Resection op the StrrGRion Extreuittes or the BAnnrs ard 
^The operation may be performed as in resection of the 
lower extremities by lateral incisions ; the radius Is first removed ; 
tlie bone bein^ denuded with the chain saw, tbe head is disarticu- 
lated by dividing the attachment of the biceps, and the orbicular 
^gament; the ulna is divided in a similar manner, and its disarti- 
culation effected, carefully guarding agunsC injuring the ulnar 
nerve on its inner aspect, tie artery in front, and preserving if 
possible the attachments of the brachialis anticuB muscle. 

Afodifleationi. — Moreau's method wna to join the extremities 
of the lateral incisions (Fig. 219) and dissect up the Sap ; a eruciat 
incision, lateral incisions with a transverse in the middle, or H, and 
other methods have been proposed. 

Resection or the Radius ano Ulna. — Compton, of New Orleans, 

excised the entire ulna and all but a portion of the entire radius, 

for a severe compound fracture. A straight incision was made 

I the whole length of the inner side of the radius, and a connter 
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opening opposite the olecranon process ; both bones were careiiilly 
dissected out; with the exception of n portion of the lower end of 
the radius; the periosteum was mostly detacked. 

Reaectloa onbe ElboTT-<roln(. — A great variety of methods 

of performing this operotion hsTe been diivised, of which w 

tion the tblLomiog: — 

Single Straight Incision. — Chassaignac describea this method 

f thus (Fig. 220) :— A single straight incision, a, c, is made on the 

jxtarnal and slightly posterior part of the elbow, commencing four 

a' breadths above the joint, and extending to a proper dis- 




|l 



i 



Fia. 23», 



lance below; the head of the radius is first exposed, the shaft, 
divided with the chain saw, and the upper extremity removed ; 
the humerus, b, is now liud bare at the proper point above the 
articulation, and divided with the chain saw ; the lower frajiment 
is then readily made to protrude irom the wound, and disarti- 
culation is effected, care being taken to protect the ulnar nerve ; 
the upper extremity of the ulna is now denuded, and readily 

Modifications. — Park made a single straight incision iii the a 
of the limb, upon tie median line of the dorsal surface of I 
joint, extendidff two inches above and below the olecraum:, the 
biceps was out, the lateral Ugaraents divided, and the bones 
exposed. 

Two Quadrilateral ytAPS— H Tnois(on.— Moreau operated i 
follows {Malgaigrtf., op. cit.) : — " Place the patient on hia belly oppo- 
't6 B well-lighted window, on a table three feet ten inches high, 
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covered with a mattresB, bo that liiR arm rests on one of the edges 
of the table, and presents to the operator the posterior aod inter- 
dbI part of the articulation. You may also operate on the pHtient 
sitting ; but the position is not so favorable. The tourniquet 
Bhould be first appUed on the upper third of the arm. The arm 
beingaemi-flexed, plunge a flealpel or bistoury down to the ridge of 
the internal condyle, about two inches above its tuberosity, and 
prolong the incieion longitudinaily to the articulation ; do the sains 
on the other side ; then unite these two -wounds by a traasverse 
eectioa, dividing the Ekin and triceps brachialis, immediately above 
the olecranon. The result is a quadrilateral flap, which dissect up, 
and cause an assistant to hold back; then, with the point of the 
bistoury directed on the leil index-finger, detach the sod parts 
from the anterior surface of the bone, opposite where you would 
carry the saw. When the way is clear, pass the handle of a scal- 
pel under the bono, and saw upon it ; tarn back the ftagment cut 
off, and you may easily detach it fi'om the joint, which may be 
opened from before backwards ; then go to the bones of the fore- 
irm. Prolong the external lateral incision along the radius'as far 
IS necessary, separate the head of this bone firom the neighboring 
Botl parts and ulna, pass a compress under it, and cut it off. trying 
I to preserve all or part of the attachment of the biceps; then lay 
1 bate the ulna, prolonging downwards the internal incision, iwd turn- 
[ ing down the second quadrilateral ilap that results. Isolate the 
I portion to be cut oiT; put it aside fi-om the soil parts with a oom- 
pritss or protecting guard and saw it, preserving, if possible, the 
tttachmeut ol' the brachialis anticus." 

Uoiiyicatious. — Dupuytren, after raising the flaps, removed the 
olecranon, and dissected the uluarncrve from its groove, and drew 

Two SEUii.intAB Incisions akd Excision or the Fi.ap. — tfanne 
made two semilunar incisions, on the posterior part of the joint; 
these were joined by longitudinal incisions, external and internal, 
and the inclosed integument was raised with the bone. 

The t Incision. — Itoux mode a T incision, the longitudinal 
branch being placed on the externa! part of the limb, and the trans- 
verse branch commencing at the olecranon and crossing the 6rst at 
right angles; two triangular flaps are thus formed, which being 
^^ raised permit the removal of the three articulating surfaces. 

■ c.; 

■ ^?' 

^B pro 
^B the 



BcMcilont orilio HumeriiB. — The humerus is cscised only in 
part, as follows: — 

Hrskcmok or A SiNOLK CosnvLE-oy TUE HtiiERtrB. — The con- 
dyles of the humerus give origin to the flexor and extensor muscles 
' of the carpus, band, and fingers ; to the in1«rnnl are attached the 
\ pronator radii teres and liexor muscles, and to the external condyle 
I the anconeus, supinator brevis, and extensor muscles. 
I Operation.— An incision, either straight, curved, or c""-'»< is 
t made OQ the posterior part of the condyle to be removo , 
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parts dUaectad from the bone, and ^rith the saw b»ving nn articu- 
lated back, or Symatiowsky'a saw, the cptidyle is divided and 
removed ; a section of bone maj be removed by first making a 
hole for the chain saw with the bone drill, and then cutting out 
Bucli a section as is desired. 

BesEOTioH or tre Lowkr Extrehitt or the Huuerub. — The 
lower part of the humerus presents on its anterior and posterior 
Burfaoeg, depressions for corresponding prominences on the dlna; 
the articular surface is very irregular, being divided by a groove 
into two parts; it is on a lower plane than the condyles, and the 
inner part descends lower than the outer; the flexor and extensor 
Diuscles of the hand arise from its condyles : it has sntei ior, pos- 
terior, and lateral ligaments; the braobial artery ties in fiont, and 
the ulnar nerve passes over the inner condyle on its posterior and 
external part. 

Operation. — (Fig. 221.) Resection of the lower extrtmity of 
the humerus may be effected through a straight incision u;»de on 
the posterior and external part of the arm ; the incision should be 



Fie. »!. 

lufficiently extensive to make a free esposure of the bone, a, when 
the wound is separated ; the bone Is denuded and divided with 
the chain saw; raising the cutr end with the left hand, or with for- 
ceps, the operator proceeds to disarticulate with the point of the 
knile, carefully avoiding the brachial artery in front, and the ulnu* 
nerve behind and at the inside. 

Modijkatiom. — Moreau operated as follows (Bernard and ITuettf)t 
—(Pig. 222.) Ist. The arm being semiflexed, and tlie posterior 

le Mtbe flrticuitttion turned towards the surgeon, two lougiludi- 
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Hal mciaioDS, each about two inches and a half in IsDgCb, sbould be 
oarried upwards along the humerus, one 
from the outer side of the external condyle, 
the other from the inner side of the inter- 
nal condyle ; 2d. These two incisions should 
then be united bj a transverse Bection 
throiigli the akin and trioops muscle, imrae- 
dintely abore the olecranon ; a quadrilateral 
flap is thua formed, which being dissected 
from, below upwards, must be supported 
by an assistant ; 3d. The surrounding parts, 
and the ulnar nerve divested of its Qbroua 
Bheatb, should then be carefully isolated 
from the bone, and drawn inwairda by an 
ssitistant; 1th. The bone being carefiiUy 
denuded, a slip of wood or metal is slid 
under it to protect the soft parts from the fig. £91. 

saw; the separated portion of the bone is 

then cut loose from its various adhesions, and the joint opened 
from behind." 

Yarioua incidons have been made in this operalion, aa the H, 
the crucial, a straight incision with one lateral inci^on, etc. 

Hmkotios of the Sbatt.— The lower hftlf of the shaft of the 
humerus is closely invested with muscles, as the brachiatis anticua 
and trieepB; the upper half gives attachment prineipally to the 
muscles from the shoulder, chest, and back, as the deltoid, pecto- 
ralis major, latissimus dor^, and rotators ; the brachial artery, with 
the median and ulnar nerves, passes along the posterior margin of 
the biceps muscle, and the superior profunda artery and musculo- 
nerve wmd around the posterior and external part of the upper 
and middle portion of the shall. 

Operation. — If the upper portion of the shaft is to be removed, 
a straight incision is made on the external part of the deltoid mus- 
cle, care being taken not to extend the incision upwards so as to 
involve the circumflex artery and nerve; wheu the lower part of 
the sbaft is excised, the incision should be along the outer border 
of the braohiolis anticus muscle, avoiding the external cutaneous 
nerve. The bone is readily exposed and removed to the required 
extent. 

Velpeau recommends at the upper part of the arm a semilunar 
incision, with its free border outwards and backwards. 

Rehectios Of THE UppsR ExTRKKrTT. — Chassaignac (rfves tlie 
following indications for the operation : — 1. Compound fracture of 
the superior extremity, with protrusion of the shaft through the 
wound of the soft parts, rupture of the capsule, and duatruction of 
the periosteum; or, 2. Fractures of the head of the bone from 
pitisliot wound, necewitatinK the removal of spliutorB of bone: 3. 
Tiie lodpneol of foreiiiTi bodies, balls, or pfojeclites, in the head of 
tlie humerus, resulting in a comminution of the bone, rupture of 
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the capfnile, and tliQ fmal development of en inflammation termi- 
IlBtiiig in necrosis and caries ; i. Compound dielocatioQ with pro- 
jection of the head of tlae bone through the wound of the soft 
{arte ; 5. Old and irreducible luxations, especially irben the limb 
as become useless ; or, when the head of the bone presses npon 
the vessels and nerres, causing violent pains, paraljsts, or threat- 
ening gangrene ; 6, True ancliylosia, in a manner to render the 
limb useless ; 7. Caries and necrosis of tlie bead of the bone. 

The head of the humerus is surrounded by the capsular liga- 
ment, and baa attached to its upper extremity the following mus- 
cles, viz, the sabscapularis inserted into the lesser tuberosity, the 
supra and inft-a spinatuB and teres minor, inserted into its greater 
tuberosity ; the long head of the biceps runs through the capsule ; 
the deltoid covers the external surface of the joint. 

Opemrtons. — A straight incision is made, commencing between 
the acrooiion and coracoid processes, and half aa inch below the 
clavicle, and is carried downwards to the requisite extent along 
the deltoid muscle on the anterior part of the joint ; the bone is 
liere quite superficial, and is most readily exposed; the bicipital 
groove being found, the long head of the biceps mnscle is dis- 
lodged and drawn aside, b (Fig. 223), and the tendons of the 
" " " muscles of the head of the bone are divided, being first 




made tense by rotation of the hone ; and the capsule is opened. If 
the disease is limited to tlie head of the bone, the diseased structures 
may possibly be removed with the gougo, without involving parta 
I beyond the capsule ; if it is of greater extent, or if the operalioa 
W aadertaken for fracture involving the upper part of Che shaft, 



F THE rWER ESntEMtTIKS, 



]97 



I tbe bone shoold be expi<9e<i xt the proper place arid divided wiUt 
I the ch«a saw ; bang now elevaied.a, with the foiwpa or the ele- 
ir (lirefoiid, C!iiLssiU[ri»c), the apper extremity is disarticulated 
L >rith the point of the knife, 

Modificalioru. — The tuethods of peifortning this operation are 
I namcrous ; White rokde tbe 

^le straight inci«oD ; Bau- 
I dens made, ia addition, a liU«- 
I nl Bubcutaneons diTiMon of the 
t deltoid ; Horesu made a qua- 



'' Bon (Fig. 224), having its base 
upwards ; Monel mnde a serai- 
lunar flap, with its base above ; 
Ualgiugne recommends Lis- 
franc's lateral and posterior 
flap in amputation ; S/mo made 
a triangular flap on the exter- 
nal part of the deltoid; Nela- 
ton commencea the incision 

' half an inch ivitljin and below 

L tbe acromio-claricular articula- 

r Han, follows the anterior curve 

f of the Bcromio-claviaulsr bor- 
der, and terminates behind, at ft 
tbe angle formed by the auro- 
mion with the spine of the suapula; Slromeyer 
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ON RESECTIONS, 

the articuUtion above and behind to avoid the tendon of the 
bioepa; Blockman made the triangular flap; £riahsen recommends 
a D-8haped incision (Fig. 225), which inuindos the deltoid muaele, 
[he isolation being efiected with a spatula. 

Heaccllon ortbe Sfioulder-J^olnl. — The removal of the npper 
eitremity of the humerus with the glenoid cavity may be accom- 
plished by the methods already given for exciaon of the head of 
tbe former. Chaasaignae directs a longitudinal incision on the 
anterior part of the shoulder, opening intu the joint ; if tbe disease 
involves the scapula, join a horizontal incision backwards under the 
acromion, and tarn backwards and dovrawards the flaps; if the 
coracoid process, or the external extremity of the clavicle is also 
involved, make a third intision inwards. 



ReaeciIoDa or (be ClBvlcle, — The clavicle may require e: 
in whole or in part for complicated fractures, luxations, neerosia, 
malignant diseases, &c. 

Besectios of the Stkrnal Eitremitt of the Clavicle.— The 
inner portion of the clavicle is of a triangular form, and gives 
attachment on its poatero-superior surface to the stcrno-mastoid 
and eterno-hyoid muscles, and on its anterior surface to the pecto- 
ralis major muscle ; it is directed inwards, and slightly downwards 
and forwards, and articu- 
lates with the sternum ; its 
ligaments are the anterior 
and posterior sterno-dovi- 
ciilar, the interclavicular, 
and the rhomboid, which 
binds tbe sternal end of the 
clavicle to the first rib ; pos- 
teriorly the clavicle is in 
near relation with the pleu- 
ra, internal mammary arte- 
ry, subclavian vein, and 
transverse cervical artery ; 
the innominata on tbe right, 
and the thoracic duct on the 
lett side. 

Operation.— (Fig. 228.) 
Chassaignac directs an inci- 
F,o. 228 elon curved downwards, 

the degree of tbe curvature 
depending upon the size of the bone, but always so arranged as to ena- 
ble the operator to raise it by dissection to the upper part ; alter rais- 
ing the flap, instead of separating the muscles, s chiin saw should be 
passed at tbe point where the bone is to be divided; the fragment is 
then removed by carefiilly disarticulating it with the point of the 
Jmife, and avoiding wounding the important parts posteriorly. 
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EsBEtmcffl or tub Soatolab BiTHBurrr ojf the Clatiolk. — The 
outer portion of the clavide is broad and fieit, and gives attachment 
on its posterior part to the trapezius, and on its anterior to xhe 
deltoid; it is bound to the acromion by a superior and inferior 
ligament, and to the aoracoid proceRH hj the coraco-clavicular, 
or coracoid and trapezoid ligaments. 

Operatiim. — Velpeau removed the outer third of the clavicle for 
necroaia by a crncial incision, each about four inches in length ; the 
fiape were raised, the attachments of the deltoid and trapezius 
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divided, and the.acromio-claricnlar ligaments cut; a wooden lever y 
iraa introduced iuto the articulation, the bone raised and detached. ..Z^k, 

Trarers removed all thefeapnlalbut the sternal extremity for a V *? 
tumor by the following mBlhod : — A crucial incision was made ^"^Jl 
through the integuments and the platysma myoides, one limb of 
which was nearly in the line of the clavicle, and the other at ri^ht 
angles, and the flaps and facial coverings succes^rely dissected, 
down to the external basis of the tumor. The pedtoralis and del- 
toid muscles were then carefully detached from their clavicular 
origin, avoiding the cephalic vein, and the fibres of the trapezius 
And oleido-mastoid musfiles divided on a director. One consider- 
able veBseL in the situation of the transversaUs humeri, required 
ligation. Disarticulation of the scapular extremity of the bone 
was next effected without difficulty, and the mobility thus com- 
municated to the mass, facilitated the completion of the operation. 
A director was now worked beneath the bone, as near to the 
sternal articulation as practicable, and with a pair of atrong bone 
nippers thus introduced, it was completely divided. The aub- 
clavius muscle and rliomboid ligament were detached, and tlie 
operation completed. 

Chassaignac advises a curved incision, with its convexity for- 
wards and a Uttle outwards, which, reflected backwards, completely 
exposes the bone; this is divided with the chain saw, and being 
seized with the forceps, is raised, and the Ugaments divided. 

Syme removed the external extremity for a tumor by making 
BD elliptical incision from the middle of the clavicle backwards, 
over the moat prominent part of the tumor. 

Mott exsected all but the scapular portion of the clavicle, for a 
tomor, as follows: — A semilunar incision, expo^ng, the pectoralia 
major muscle, was made from the stemo-clavicular articulation, to 
near the junction of the clavicle with the acromion; owing to the 
extent of the tumor it was impossible to get nuder tb^ clavicle 
from below, and an incision was made from the outer edge of the 
'external jugular vein, over the tumor, to tlie top of the shoulder, 
the platysma myoides and a portion of the trapezius divided, the 
bone exposed external to the coracoid process, and divided with 
the chain saw. Another incision woa mode over the tumor from 
the sternal extremity of the clavicle to the termination of the first 
incinon at the external jugular vein ; in the subsequent dissection, 
owing to the large size of the tmnor, and the incorporation of tlia 
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etructurcn with it, llie exLemnl jiii^iulnr vei 
of vessels required li^ture, and the outer 
moBtoid muBcie was dmded. 

Bttrtlett, of Missouri, made an incision from the sternal articula- 
tion to the haee of the tumor, and thence on either »de towards 
the ftororaion, tlie bone was diTided nenr the sternum with tfas 
ohuin saw, and the extemal portion dissected out. 

Reskction of TiiE KMTmB Cl AT 10 LB.— Warren, of Boston, ope- 
rated as foilows for osteo-sarcoma : — An incision was made from 
tliB acromial extremity of the clavlule to the external extremity of 
tlie clavicle of the oppoBite rade; this was crossed by an incision at 
right angles with it, heginniog just below the middle of the sterno- 
maBtoid muscle, and extending to the face of ttie pectoraUa miiaole 
below the middle of the ciaviele ; the four flaps were then dissectetl 
from the surface of the tumor ; the outer extremity of the clavida 
was kid bare by dissecting the deltoid muscie from its anterio. 
edge, and the triipezius from its posterior edge, and the div 
the corneo-clnvioular ligament; the chain saw was passed and the 
bone divided by means of the needle for resection (Fig. 19S) j Uie 
fragment is seized with the forceps and the detachment of the sfrft 
parts effected with the point of the knife, the edge being keptcon- 
itantly turned towards the bone, in order not to make the slightest 
wound of the soil parts. 

Davie made an incision of from two to three inches in extent a 
the sternal extremity of the clavicle, in a line with the axis of that 
bone; the ligamentous connections were divided ; apiece of sole 
leather was intr&duoed under the bone, and the bone sawed 
through one inch from its sternal extremity ; the fragment yfas 
then detached by tearing through the inter-davieular ligamt 

tjfdillot, operating on the lell clavicle, made a crucial iiibimuu 
through the integuments, detached the soft parts, sawed through 
the bone, upon the handle of a scalpel; passed behind it: tnft 
muscular and ligamentous attachments were divided; difficulty 
was experienced in disarticulating, owing to the proximity of thft 
subclavian artery. 

Wedderhurn, of New Orleans, removed the entire clavicle for 
necrosis, as follows ; — An incision was made down to the clavic)*, 
over its entii'a length, and salEeiently far beyond its orticulnting 
points to enable tlie disarticulation to be effected. The soil parta 
attached to the upper surface and the anterior border of the bona, 
were separated — next the separation of the acromion effected — the 
dissection was then continued close to the bone beneath, whtlsi 
the parts were kept on the stretch by elevating the bone £ 
the point just indicated. 

Slaokman, of Cincinnati, removed the entire clavicle for neoroe 
»a and exostosis by an incision commencing at the middle of tha 
sternum. 

Velpean (pp. c!t.) gives the following metiiod of resecting the cl»* 
I Tiole: — "An incision parallel to its cutaneous border, and h' '*■ 
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'«xtenda a little beyond its extremttiea. will ordioarilf answer for 
"this purpose, or we may make two vertical inciaiona, of one to two 
inches in length, one on the outside, the other on the inside of the 
jBrst iacision, the flap resulting from whieh diviaions, on being 
^^siced up, completely lajs bare the bone. We tlien disarticulate 
'either the steraal or acromial extremity, and grasp it with the left 
hand in order to raise it up, while with the right we detach with the 
lastoury the adhesions upon its lower border. We might also saw 
the bone through its middle and remove the two halves separately." 

ChassMgQftc directs an incision parailel to the clavicle, isolation 
<>f the hone at its middle portion, and division by the cliatn saw; 
the fragments are then separately removed. 

Qu^rin advises a longitudinal incision, upon the upper surface of 
the clavicle, extending beyond either extremity ; if there ie a large 
tumor, verUcol incisions may be made on the acat, giving the form 
)f a double T. 

Eksbct:os of tbb Shaft op the Clavicle. — The central por- 
it^on of the clavicle has attached to its uuder surface the subcla- 

13 muscle, while its anterior oad upper portions are nearly sub- 
.eutaneous. 

Operation.— The methods of operating on this part of the olavi- 
jle are the same as are given for the extremities ; the incision may 
tic straight, curved, or cruciaL 

HeMeiloiiB«r the Scapula.— The BCapula may be removed in 
part or totally ns follows: 

Eesectios op the AcBOMiON Pkockss. — The acromion, the exter- 
nal termiaatioQ of the spine of the sciipula, articublcs oa its inner 
border with tlie outer extremity of the clavicle ; it aiFords a partial 
< Origin to the deltoid and trapcdus muscles, and its under surtkce 

ei'hangs the shoulder joint: it is united to the clavicle by a supe- 

>r and interior ligament, and lo the coracoid'proceas by the coraco- 
acromisl ligament. 

Operation. — Chassaignac directs a semilunar incision at the pos- 
terior part of the shoulder with the convexity downwards, the 
passage of the chain saw under the narrow part of the neck ol tlie 
acromion, division of the bono at this part, and disarticulation. 
Others prefer the crucial or T incision. Fergusson followed the 
track ol sinuses. 

EKaKCTiOM OF THK Spike OF THK SoAPULA. — The posterior bor- 
Jer or crest of the spine of the scapula is superficial ; it gives 
origin by its upper surface to the trapezius and supraapinntus 
muscles, by its inferior surface to the deltoid and inlraspiuatus 
muscies. 

Opsnrfion.— The boae may be readily exposed, owing to its 
fluporficlal position, by an incision made parallel to its border ; if 
requi'^d, tlie ineiBioo may be curved downwards so as to raise 
sftap; tlie bone b^ing dcnudi:d, the diseused portions may be 
removed with a strong cutting forceps. Chassatgnac directs t 
10 
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perforate the bone with b drill, pass Uie ciiiiin saw, and gepurate 
the diseased part. 

Bjcswitios ot am Ajjole or Border op the Scapula. — In reBeo- 
tion of the superior angle, Telpeaa directs ft transTerse incision 
which -would involve a portion of the trapedus and levator aa- 
guli scapulffi, and in resection of the inferior angle a teanaverBe 
incision below the spine through the latis^muB dorai; the bone 
should be removed with Lbton'e forceps or the chain saw. Chas- 
saignac reconunends a V incision in reaection of the inferior angle, 
the branches of which arc pareJlet to the borders of the scapula. 
Ton ffalther removed the lower angle and part of the body of the 
scapula bj a crucial incision over tiie part, turning back the flap^ 
separating the attaehmentB of the muscles to the outer and inner 
ei^i and sawing through the bone tranaversely. In resection of 
a border the incision is made piiruliel witli Uie part to be removed. 

Reseotion of thk Body of the Scapih.a,— (Fig, 227.) The 
bodj of the scapula may be removed to a greater or less extent. 
No general method of operation can be given. 

Yelpeau operates by making three incisions, one over the whole 
length of the spine, a, d, and the other two extending from ita 
extremities, one upwards to the root of tbe neck, a, i, the other 
downwards to the angle, d, f; the triangular flaps are dissected 
from the supra and infra spinatus foseie, the root of the acromioa 
sawed through, and the posteiior and anterior surfaces of the 
bone denuded; the body of the scapula is then reversod from 
within outwards, and the part divided at tiie proper point with 
the chain saw or hand saw. 

Reid proposed a longitudinal incision e:ttendlng from tbe superior 
to the mferior angle along the vertebral border, v, 6, a second 
parallel incision is made extending from the neck of the acromion 
to the middle of the external border, a, b, a transverse incision 
unites these along the spine ; the Haps are then dissected, the mus- 
cles detached, posteriorly and anteriorly, and the bone divided 
with the chain saw, or forceps. 

Chnssaignac makes a single incision, but strongly curved down- 
vvards so as to permit raising a flap which will allow the division 
of the bone into Iragments by tbe saw, perforator, or forceps, and 
■.he extraction by pieces of the portion to be removed. 

&ros3, operating for an osteo-sarcomatous affection, made an 
incision, sixteen mchea in length, commencing at the supicrior 
angle of the scapula in a direction obliquely downwards and inwards ; 
a second incision began five inches below the upper end of tiio 
first, and having a curvilinear ilireclion terminated about the aame 
distance from its lower end; Uie integuments were diraeoted 
towards the axilla and spine, the muscles detached, the acroinion,and 
afterwards the neck of Uii: scapula separated, and the bone removed. 

Walter, of Pittsburgh, removed the body of the soapTila for a 
k tumor, by an incision extending from the acromion horizontally 
^"^ikwurds to the posterior border of the scapula, and another ftom 
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the centre of tlie first directly downwards below the margin of the 

South made a curved incision froDj the acromion to the lower 
angle of the scapula, 

KE3ECTI0N or Tan ENTtRE ScAFULA,— The scapula gives attach- 
ment, to B large number of f 
muacles, by some gf which it " '- 
is principally maintained in its ' 
poailJon. To the anterior hut- - 
face ia attached the aub-scapu- 
larta ; to the anCecior, the bu- 
praand infraspinatas ; to the 
epine, the trapezius and dcU 
toid ; to the superior border, 
the omo-hyoid : to the ver- 
tebral border, the aerralus 
magnua, levator an guli scapu- 
ke, rhornboideua major and 
minor^ to the axillary border, 
the tricepB, lerea major and 
minor; to the glenoid cavity, 
the long head of the biceps; 
to the coracoid process, the 
short head of the biceps, co- 
raco-brachislis, and pectoralia 

minor. It articulates with fib. MI. g \ 

the humerus and clavicle. 

The subscapular artery, the largest branch of the oxillaiy, 
[ descends along the outer border of the scapula. 

Operation. — Symo operated as follows: — The patient being 
fUlIy under the influence of eliloroform, and placed on her right 
aide, I made an incision from the acromion proceas to the pos- 




(c, 17), The Bapa thus Ibrmed being reflected without mauh hsc- 
inorrhage I separated tlie scapular attachment of the deltoid, and 
divided the connexions of the acromial extremity of the clavicle. 
Then wialiing to command the subscapular artery, divided it with 
the effect of giving iasue to a fearful gueh of blood, but fortu- 
nately caught the vessel and tied it without delay. I nest cut 
into the jomt, and round the glenoid cavity, hooked my linger 
under the coracoid process, so as to facilitate the diviHlon of its 
musuulnr and ligamentous attachments, and then pulling hock the 
bone with all the force of my left hand, separated its romaiuing 
Bttachtncut^ with rapid sweeps of the knife. 

The entire sc^ula may be removed by any of the methods given 
for the excision of a part of the body; olhir methods have been 
Adopted, vir. a flap formtMl by the incjoions a. i, and b, h ; or t, d, 
joiued at the exircniilies by b. h, and a, r; Cbiuaaiguao nmkes a 
single curved incision. 



ON RESECTIONS. 

HeiKcCIon of llie Seapnta and Pan of llie fllavlele. — No ntl-> 

gle mi^tliod of performing this resection can tie given: the stepg 
of thu opcrationa which have been performed are, for the most 
part, tlie same as for the removal of the body of the hone, wiih a 
Bimnle extenHioti of JuciBions to include tho eAterniil portion of the 
clavide. 
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BE8BCT10IV8 OF TUB LOWER EXTKEimXlES. 

^CTrLEs. — " It ourIu to he laid down, as a general 
rule, that we should never amputate any parts except those ttst 
are in a Bl&te of disense, even if there should remain but two 
sound bones in the whole foot ; for, hy means of a shoe, properly 
arranged, and with a Btrong eole, a very smatl part of tiie foot may 
become exreedingly useful." — {ihryclop. iitth., part Chir. quoted. 
in Velpeau'B Op. Surg.) 

H«Bee(tnna of ttte Phalanecs. — The four last toes have Geldom 
been excised ; tho methods of operating in resections of correa- 
pondinjj parta of the phalanges of the fingers may be adopted, if 
iuch operations are undertaken on the phijanges of tlie toes. 

Hpaecllon* of (be Pbalaneea of the Gr«al Toe. — The great 
toe is of the utmost importance in progression, and diseased bona 
may be sucOBSsfulty removed at any point. 

Heseotion of the Ahticdlations of TDK Phalanokb. — Chaa- 
saignac ndTiaes an incision curved downwards, on the internal 
aepeoL of the toe, over the phalangeal Brtioiilation ; the flap is dis- 
sected, and the ends of the bone divided with the chain saw, ot 
bone Ibrceps. 

Rebeoiions of the Shaftb or toe Pbalahoeal Bones. — A 
straight incision may be made on the dorsum, the exiensor ten- 
don being drawn aside ; or, as in the last operation, the incision 
may be curved downwards; the hone may be divided with the 
fbrcepB. 

RuierlloDB or die IHetHiarBHl Bone*. — Tlie individual meta- 
tarsal, like individual metacarpal bones, may he essected in part or 

Resecmos of the Pbalanqeal Exthemitt of the Metatarsal 
Bones. — A straight incision is made on the dorsum of the toe, over 
the part to be removed, avoiding the extensor tendons, division of 
the bone with forceps or saw, and disarticulation; in operating 
upon the first and fifth, ihe incision may be upon the free lateral 
surface, and it may be straight, or curved, as recommended by 
Chassaignsa. 

Malgaij^ua (op, cil.) remarks of resection of the extremity of tha 
it metatarsal bone — " The opeKitiou is similar to that fbr ampu- 
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' tAtion of this bane. Cut a Hap on the inside with its base poste- 

r, denude the bone to the point at which it is to be cut, and saw 

' it perpendiettlarly to i{B a,x\s ; then detach it from the soft parts, 

proceeding from behind forwards, and flniah by separating it from 

the phalanx." 

Blandin recommenda a quadrilateral flap, with its base posteri- 
orly on the inner aide ofthe foot, 

JTioK or THE Shaft of Metatabbal Bones, — The same inci- 
e practised on this part of the metatarsal bonus as at the 



Eletelj exposes the 
one (Fig. 228j; the 
chain saw should be 
used to divide the 
shaft of the first me- 
tatarsal bono. 

RkSECTION Of TH8 

Tarsal ExTREMrrv of 



-The f 




may be made 

tions of the tarsal as in the phalangeal extremities of the metatarsal 
bones. The chief difficulty in the disarticulation is the interos- 
seous ligaments which unite the metatarsal bones together. The 
incision should freely expose the articulation, and the bone being 
divided, it should be raised with the forceps, and disarticulation 

■ effected with the point of the knife. 
ResBCTiOM OF E:4TIBE llsTATARSAL BoN£S.— For the removal of 
the first and fifth metatarsal boQes a curved incisioa should hti 
wade with its convexity down- 
wards, a, b, c, (Fig. 229), and 
extending beyond the articula- 
tion; the bone being exposed, 
the middle of the shaft should 

I be divided with the saw, and 
the fragments separately disar- 
ticulated. In the removal of 
the three middle metatarsal 
bones, a long straight incision 
should be made, the bone dividfid 
completed as in the preceding cosi 
I 




a its centre, and the operatioi 



KiWFcUons ortbe T>nBl I 

'en exsccttid, cither alone oi 
operations have never beuu perTonned according to any prescribed 
lule«, but each operator has adapted his iucidons to the exi^ncu:*. 
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of the individual case in band. In many cases the bones have hoi 
been removed e&tire, but the portion of bone diaeasod has been 
removed with a gouge. In the exsection of the bones of tlis 
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tarsus, care should be taken not to involve the synovial membrane 
of sdjaoent articulations, which, in the section of the tarsus, fi'oi 
Gray (Fig. 230), it will be seen, do not all communicate. 

Severd operations for the excision of single tariwl bones, and 
also oF two or more bones at one operation, are given in illustra- 
tioa of the methods that have been pursued, 

R«iiecll«D of (he Os CalcU.— The OB nalcis articulates above 
with the astragalus by two articular surlaees having an inter^ 
osseous ligament ; it arlioulatcB in front with tie cuboid, to which it 
is firmly bound by Four ligaments, two ptantars, which are very 
strong, a dorsal, and iaterosaeouH. 

REBEOTioy OP PoRTiosa OF THE Os CALOig. — Portions of the 
Calais have frequently been excised; Korean removed the inner 
portion of the bone, preserving the attachments of the musclea. 
Chasnaigrtac mnkes an incision with a large inferior curve on the 
jnternaror external aspect of the bone, disseeta off the soft parts, 
and perforates the bone with the drill at the proper points -through 
these holea the ohwn saw is passed and excision effected (Fig. 231). 

Resection at the Entike Oa Caldis. — The Ibtlowing are some 
of the methoda which have been adopted : — 

Anltrior Flap. — Guthrie directed as follows : — Make a serailuoar 

"' ' down to the bone from the posterior angle of the ioi 
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tnalleoiiis, the eonvexity of the flap being forwards. This flap 
beiog turned back, tlie tendo-achillis ia brought into view, and ia 
to be separated from its attnchment or cut acroaa above it. The 
point of junction between the 03 calcia and astragalus having been 
eaxirtaincd, the ligamentous 
"' res are to be cut through, 

[1 the joint between thosu 
opened, then the knife ia to be 

■ried from behind forwards 
order to divide the inter- 

leous ligament between 

:ri. Some ligamentoua Rbres 
passing between the os calcia 
and cuboiil bones are then to 
be cut through, when the oh 
calcia may be diaseeted out 

*-williout difficulty. The pos- 
terior tibial artery and nerve 
■W-jU be divided." 
Sdenal Latrral Flap. — 
Guerin gives the following 
method, which he declares va 
be long and difficult; — The in- 

wilh the internal border of the tendo-acbiUis at the point where 

I it is inserted into the calcanoum, and passes horixon tally below the 
external malleolus tti a point half an inch in front of the caloaneo- 
eubnld articulation ; from this point the incision passes at right 
Angles over the external part of the foot and upwards of an 
uich uroBS the sole ; this flap ia detached, the tendo-achillis divided, 
the calcaneo-cuboid articulation opened, the ligamenls divided, and 
the bone, separated &om the sofl parts, removed. 
Sg'iare £xiemal Lateral Flap. — Morrogh, of N. J., operated as 
followH : — A vertical inciaon over the posterior extremity of the 
oa calcia, extending from the superior to the inferior surface, tlien 
DOntinued along the inferior surface of the bone to its articiilntioD 
with the cuboid, taking care to kfep outside of the plantar artery ; 
tiie incision was then carried upwards to a short distanoe above 
the inferior surface of the bone, without woumling the peroneal 
tendons ; this incision described a square flap on the outside of the 
foot, which was dissected up, and the tendo-acbillis separated cloK 
to iu attachment. A strong narrow scalpel wan then introduced 
ondcmeath the peroneal tendons and mode to separate the cal- 
caneo-cuboid articulation without serving the tendons or the 
krtery beneath; the knife was then introdaccd between the upper 
surface of the bone and the astragalus, and made to cut the inter- 
osseous ligament^ and gradually separate the articular Burfacps; 
tlie caicancum was then rotati'd' so as to bring it8 uppt^r Burfnee 
•utwards till the internal made iU appeitrance, when the soil 



H>wer« ureAillj separated, principally by ike huidle of 
tlw iKwIpol, t)iui coinpl«Ling the operation. 

PlantitT J-'lap. — Erichken eiveB the following method : — The 

Ettivnt Iving on hi* Imx, b Bone-dioe indaion is cartieJ from & 
ttld in irnnl of tb« CKlcaneo-cuboid articulation around the bee^ 
■long the tiiint of tlie Ibot, to a correepoDding point on the oppo- 
site aido. The elliptic flap thus formed is diasected up, the linila 
being oarried cIo«e to the bone, and the whole under surface of the 
o» cuiiix thuN cxpoitud. A perpendicular incision about two inchiea 
in tengUi ia ibuli nude behind the heel through the tendo-achillis 
In tJi« mid line and into the horisontal one. The tendon ie then 
detached It'oni iu iniwrtioii, and tha two kteral flaps dlasucled up, 
111* knifu bulng Icopt close tn the bonea fiom which the Eofl parta 
■re well olenred. Tlie blade is tbon carried orer the upper and 
povlnriur part of the Oti calcis, the articulauon opened, the inter- 
Dnwou* ligament* divided, and then by a few touches with the 
point, tlie bone in dotJLChcd ii'Dm its connexions with the culnrid. 

mMaotlon or (he AatrMS'loa-— Tlie astragalus ia very firmly 
M-ti(»ilutcd above with the tibia and two malleoli, below with tbe 
o» enhla, aud anteriorly with the Bcaphoid. It liae the following 
llgninonta : — 1. The external calcaneo-astragaloid, uniting tbe exter- 
nal KuriiiOOH of tlut two bonee; 2. The posterior calcaneo-s8tr(^[ar- 
loid, uniting the under surface of thiii bone to the colcaneutn ; 
8, The superior and inferior aatragalo-scaphoid, wbich support the 
•rtloulation of these two bones. 

Optration. — G utlirb thuB describea Statham'a operation : — " An 
indHiou, four and a half inches long, is to be commenced within 
the anterior edg;o of tbe 6buhL and carried down in a straight line 
beyoud the anterior end of the metatarsal bone of the little toe ; 
V. Kccond inuisioa, about an inch in length, should then be made 
inm tliu centre of liio wound downwards towards the sole of the 
foot, tbr tlie purpose of giving room. The integuments are then 
to be raised IVom the bone, from the upper edge of the first incision, 
oarrylnR with tlicm the extensor tendons towards the inside of the 
.Sot, to give more room for ulterior proceedings, without injuring 
them. The uador joint of a pair of short, strong scisaors, such aa 
kre supplied in tho cnnital cases of instruments, ought then to be 
pushed under tlie neok of the aatragalua, at the hollow, where it 
U nttnelind by a strong interosseous ligament to the oa colcis. Tbe 
tipper blnile being tlicn ulosud upon the bone, it may be divided, 
but not without oonsidersble force. The articulating end of tho 
Mtragatus with the os naricuiure can then be ea^y removed by a 
■trong pair of forceps, its ligsaicntous attachments being first 
divided by tliu knife. In order to extract tha remuning portion 
of tlie boiic, the under blade of tlie strong scissors must be again 
puahod under it from before backwards, and mode to cut it in two. 
Tho outi^r port being now separated from the internal end of tbe 
^bula, Qoru being tiUceu not to injure the perpendicular ligament 
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going from that bone to the oa calcis, this piece aliould be forcibly 
removed by atroog forceps — aa operution which could not be 
eaaiiy borne unless chloroform were used. The remnining piece 
or piecea must follow, when an examination should be made by 
the linger to oacert^it Chat none reiDaic" 

Guthrie also gives tbe following method, which resembles the flap 
operation on the wrist in which the tendons are (Fig.232) divided: — 
"The aatragalua may be removed by a flap operation dividing the 
extensor tendons of the toea, commencing on the outside of the 
fibuta, and being carried round in front, but not so for as to injure 
the tibialis anticus tendon, nor the anterior tibial artery and nerve; 
or. when the incision reaches the edge of the outer extensor, the 
wiiolo of thera are to be separated from the parts beneath, and 
drawn inwards, when the operation of removing the bono is to be 
completed, as in the former instance. But many surgeons beUevo 
that when tendons are forcibly drawn aside, after being Beparal«d 
from their attachments, they are apt to alough, and that their division 
■wo'ild, in most cases, be less injurious. In neither operation need ' 
tendon, artery, vein, or nerve of any importance be divided." 

Heaeclloii ortbe OBlcaneiioi and Onbald Boncaivlth a Pur* 
tlon or (be ABiraealus. — The following operation by Bradford, 
of Ky., Brigade Surgeon U.S.A., resulted in a useful limb ; — 

" An incision was made on the outer margin of the tendo-acliil- 
lis, commencing about an inch above the estemal malleolus, and 
extending downwards to the lower and outer part of the heel, to 
a point half an inch above the plantar border of the tbot. From 
the termination of this incision another was made to extend along 
the outer aspect of the foot to within an inch of the posterior 
extremity of the fifth metatarsal bone. From the upper part of 
the first incision another was made directly across the lower part 
of the leg, terminatJng a little within the inner margin of the 
tendo-achillia, at its upper part; the two flaps thus Ibrmed were 
reflected, the outer from the external aspect of the os ualcis, the 
inner from lis internal surface, carefully protocting the posterior 
tibia! artery and nerve as well as the adjoining tendona. The 
tendo-aohillis was then divided, one fourth of an inch from its 
inE^enion, the external lateral ligaments cut asunder, and the joint 
l^etween the astragalus and os calcis entered from behind. The 03 
calcis was so completely disorg'iized, as Ic admit of but little 
leverage towarus its separation trom the astragalus and cuboid. 
The operation was thus far both tedious and diSieult, it being with 
much difficulty that the interosseous ligament a>.d the caloaneo- 
ouboid connexions were broken up. The greater part of the os 
calcis was removed in fragments ; upon its completion, difficult and 
tedious as it was. It was found that the cuboid was involved. The 
incision upon the outer surface of ihe foot was extended up a little 
above the connexion of the filth metatarsal bone with the cuboid. 
Fortjons of the cuboid which were disorganized were removed, 
10* 




ON KESECnOSS. 

I fragment hj fragment, and finallj tho remamine; third of it in a 
I* body. SpDDgiiiE and a careful examitialiDn ot the eurroundiag 
bones, ehowcd the commencement of the disease in the astragalua 
upon tlie outer and under surface where it joined and lay upon the 
OS calcis. This fortunately was but alight, and was dipped oS 
trith the bone nippere, and the Euapicious part dusted with piil- 



Reaeclfnn ortbe Calcanonni and Cnbold Bonea, the Proxi- 
mal Extremltr of Ihe Flflb KletaUrHul Bone, uid of the Krtl- 

culallnE BUrflice arihe AMrBgalna. — The reseetion of these bonea 

by Walter, of Pittsburgh, Pa^, resulted in a perfectly usuful limb 

It was begun by an incision, commencing over the insertion ot 

^ the tendo-achiltia into the oa calcia, downwards along the longi- 

1 tudinalaxlsof the OB calcis to its arliculation with the tarsal bonesin 

' the Bole oflhe foot ; from hence crosscuts were carried to each side of 

the foot ; two large lateral QapB were thus formed on the Bole of the 

footj whieii wore reflected, by disaections, from the sides of the os 

calcis, and held upwards ; the calcaneum was next separated from ita 

articulation with the cuboid, and rtdsed by dissection trom the 

astragalus from before backwards ; the cuboid being found carious, 

sed, with the posterior articulutiuu of the filth motatarsal 

e articulation of the astragalus was also removed. 

lion of the Ralcaiieuin and AatraK^na, — Wakley per- 
1 formed the foUowing operation, and a useful foot resulted (Fig; 
y 232J ; — " The patient being put under chloroform, the diseased foot 
, (the lell) having been drawn forward, so as to be free from tlie 
» table, an incision was made from malleolus to malleolus, directly 
''acrosa the heel. A second incision was next carried along the 
I edge of the sole, from the middle of the first to a point opposite the 
[ ftBlragalo-soaphoid articulation, and another on the omjosite side 
f of the foot, from the vertical incision to the situation of the calca- 
I neo-cuboid joint. These latter incisions enabled the operator to 
make a flap about two inches in length from the integument of the 
sole. In the next place a circular 
fiap of integument was formed be- 
tween the two malleoli posteriorly, 
the lower border of the flap reaching 
t« the insertion of the tendo-achiUis. 
This flap being turned upwards the 
tendon w^ cut through, and the os 
a, having been disarticulated from 
the astragalus and cuboid bones, was 
removed, together with the integu- 
ment of tiie heel included between 
the two incisions. The lateral liga- 
is witli the tibia and fibula were next 
a* cai'ried into the joint on eat^ side, 
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estremo care being observed to avoid wounding the anterior tibial 
artery, which was in view. The sstragaliis was then detached from 
the aotl parts in front of the joint and li'om itfi articulation with the 
soaphoid bone, and the malleoli were removed with Ihe hone-nip- 
pera. The only artery rc-quiriag ligature was the posterior tibial" 

Icseclion or the Cuboid, Adjmcent Articular SutTHCe of (lis 
Icanemn, Poslerlor Bxtretnitr of ilie Pourili and lualde ot 
I Eslremllr •>€ the Pinii Metatarsal Bonn. — Moreau, sr., 
removed tlieae bones at a single operation, and the patient reco- 
vered with a useful limb. An incision had been made to open &a 
abseesa between the third and fourth metatarsal bones. He 
extended liis incision, according to Malgaigne, on the inside of 
the foot, from the posterior third of the fifth metatarsal bone, to 
above the anterior apophysis of the calcaueum ; a transverse inci- 
eion waa then made, which united the incisian into the absceas 
with that just made, thus forming a quadrilateral Sap; thia 
being reflected, the bonea were removed. 

RHMtlona «r Ihe Fibula.— The fibula may be resected in 
whole or in part. 

Reskokos of the Lowkb Bxtrkhitv of TiiK FiBPL*. — The lower 
extremity of the fibula articulates through the malleolus externum 
with the astragalus ; Che malleolus givea attachment by iti< extre* 
mity to the external lateral ligaments, three in number. ITie fibula 
also articulates with the tibia by a convex surface, the joint being 
continuous wiUi that of the ankle. The ligaments of this arUou- 
UtioQ are, the interosseous, which passes between tlie two booes," 
and is continuous above, with the interosseous membrane ; the 
ir inferior ligament, a fiat triangular band extending between 
bones, iknteriorly; tlie posterior inferior ligament occupy- 
ing the same position posteriorly ; and the transverse ligament 
extending from the external malleolus to the tjbia. On the post«- 
■ior border of the bone are grooves for the paaaago of the tendons 
of the peroneua longus and brevia muscles. 

Operation. — (Fig. 233.) A straight incision should be made over 
the bone the entire length of the diseased part; the soft parts 

e separated, the chain saw passed, and bone divided; the &ag- 

ent is then seized with the forceps, and the disarticulation 
effected with the point of the knife. 

Modlficatioia, — Moreau added a transverse incision. 

BtsECTio)! or tug SBJL.FT o? TRR FiBui^ — The shall of the fibula 
gives attachment to muscles by all its surfaces, and by iU iuterual 
border to the interosseous membrane. 

Optration. — The bone is exposed by a straight incision, the chain 
isw passed, and the shall divided at proper points above and below 
tito diseased part, and the exsection readily completed. 

REasirrros or the Uppkr ExTSgKrrT or thk Fibdi^. — The upper 
extremity of the fibula articulates witb the external part of tha 
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the fibula to the outer tuberosity of the tibia, and the posteriot 
superior ligament, a single thick and broad band which passes from 
the back part oi' the bead of the fibula to the back part of the 
outer tuberosity of the tibia. 

Operalion, — The exsectien of the upper extremity is effected by 
the straight incision ' the bone ia divided with the chain saw, the 
diseased part ia raised with the fotceps, and the disBection ia 
effected with the point of the knife. 

Malgaigne states that he removed the upper third of the fibula, 
disarticulating it at its upper joint, which offers but little difficulty ; 
but it requires great care not to wound the anterior tibial artery 
which passes around its neck. 

Resection of vbk Estirb Fibcla. — An incision should be made 
parallel with the bone its entire length, the soft parts are separated, 
and the bone divided in the centre nitli the chain savf ; each frag- 
ment is now separately disarticulated. 

ReBecllons of the Tibia,— The tibia, the principal bone of the 
leg, has also been removed in its entire extent, as also partially : — 

HEaEOTIOSB OF TBB LoWER ExTBEMtTT OF THE TiBM.- — The lower 

extremity of the tibia forms the upper and internal part of the 
ankle joint ; it is closely invested with tendons, and upon its poa- 
tero-intemal border the posterior tibial artery and nerve pass to 
the foot. 

Operation. — A straight or crucial ineision may be made along 

the posterior border of the bone, extending below the point of tw 

jnalleolus; the bone ia then divided at the proper point, andexseo» 

effected by carefully dislodging the tendons from theil 
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F THE Shaft of tek Tibia. — Ttie anterior and inner 
part of the Libia being subcutaneous, exsection of portions of its 
shall IB a oomparativelj simple opera.tioa ; on the posterior part it 
gives nttftchment to muscles, and along its external border is 
attached the interosseous ligament connecting it to the fibula. 

Ojteration. — A long curved incision is made in the length of the 
bone, having its convexity backwards; this flap is dissected up and 
turned outwards, the bone divided &t the proper points, and the 
fragment raised with forceps. As excision of the shall of the tibia 
is generally undertaken for necrosis, the gouge is found useful in 
separating dead bone, and the mallet may be used freeiy ; it is also 
freciuently desirable to urn the trepliine. 

The shaft of the tibia has a strong tendency to reproduction if 
the periosteum is left undisturbed, and it is, therefore, e:cceedingly 
important, when the entire shaft is removed, io separate tliia mem- 
brane carefully from its connexions vilii the bone, and allow it to 
remain in the wound. 

Resection of toe Upper Eitbemity or the Tidia. — The upper 
extremity of the tibia is broad, and presents upon its upper sur- 
face tn'o cup-shaped cavities for articulation with the condyles of 
'' e femur ; the ligaments which are attached to it are, anUi'iorhf, 
1.1.0 Ugamentum patelliB, internaHi/, the internal lateral, posteiiorlji, 
the posterior ligament, or the Ugamentum postieum Winslowii, Bud 
tcithin, the anterior and posterior crucial hgamenls. 

Operaiion. — Velpeau remarks (Op. Surg.): — "The operative pro- 
lesa in these cases is entirely subordinated to the degree, actual 
situation, and form of the disease; so that we have sometimes 
occasion for the crucial incision, or the elliptical or simple incision, 
and also for every variety of saws and osteotomes." 

Chosaaignac recommends a curved incision, \W convexity down- 
wards, division of the bone with a chain saw, below the limit of 
the disease, disarticulation of the upper portion, luxated by the 
forceps. 

Telpeau gives the following method of Manee : — " Make an ioci- 
lion more than semicircular at the anterior part of the integu- 
nenls, below the ligamenlura patellie; we raise them up, divide 
tlje ligament, and then the crucial ligaments, alter which we 
detach the tissues adherent lo the pos(«rior part of the tibia 
and fibula, by directing the cutting edge of the instnimeitt 
downwards and fom-ards, to avoid the popliteal artery and 
nervts. Then divide the periosteum oircularly, and having drawn 
a^de the tissues from the boaes, by means of a linen bandage or 
band, complel* ' - .. 



Bcacctlons of the Lower Extremllle* of tbe Tibia and Pl> 

bohf- — The muUeoUor the extremities of both bones, alone, or with 
pWnons of the astragalus, may require excision. 
Bebkction of a MALLEOLra — Querin made s straight incision 
I along the posterior border of the malleolus, and joined it al right 



BDglea by anot>ier, extending to the tibialis anticus; IlieQwu 
raiaeiij and, if the external malleolns, the bone is diviCed wiUi for- 
,oeps, if the iatei^a], the cUain saw is employed. 

Velpeau operated for reoiuTnl of cariea of tlie iDtornal tnalle- 
o1u3. by making a semilunar Sup, having its free border ante-' 
riorly. 

Resectios of tub Ankle-Joint. — The following methoda have 
been pursued. 

Lateral Slmight Jntisians — Moreau first operated by this method. 
Roux adopted it, and the following are the details {Jhmard and 
Suelle):—(Pis. 234.) 1st. Make on the outer side of the fibula a 
longitudinal incision three iucbes in length, commencing over the 
external malleolus, and carry it down to the bone. From the lower 
part of this incisioQ, make a transverse Rection of the skin aa far 
forwards as the tendon of the peroneus tertiiis. Dissect up the 
triangular flap thus formed, and opening the sheath of theperoneut 
fonffiW and brevis, push them aside, and avoiding the vessels and 
nerves, denude the fibula of the Eolt parts, insinuate a chain saw 
between the tibia and Gbula, and saw the bone from within out- 
wards. This being effected, make use of the extremity of the 
fibula as a lev«r while it is bein^ disarticulated. 2d. To exsect the 
iibin, make a longituilinal incision from three to four inches in 
length, along the inner margin of the bone, commencing over the 
internal raalleolua, and carry it down to the bone. From the lower 
part of this incision, make a transverse section of the skin as far 
lornards as the tendon of the tibittlis aniieus. Dissect up the flap, 
and isolate the bone frojn the extensor tendons and anterior tibial 
vessels, pass a slip of wood be- 
neath it to protect the soil parts, 
and complete its division with a 
small atraight-bladed saw. The 
chnin saw can also be used to 
divide the bone without endan- 
gering the tendons. The tibia 
being sawn through, it is disar- 
ticulated in the same way as the 

To raise the soft parts from the 
anterior face of the bones, a re- 
tractor is passed, and they are 
then readily thrown forwards, 
(Fig. 234.) 

AnUyior J^/njj.— Guthrie operated thus (Fig. 232) : — Begin the 
incision behind the external malleolus, an inch and a half above its 
lower extremity, and carry it downwards and then forwards aoroes 
the front of the ankle, joint, then under tlie internal malleolus al^ 
.upwards, close behind this process, to the extent of an inch and a 
"■ pit; this incision should merely divide the skin, and should not, 
f *Dj account, wound the subjacent parts. Raise the flap thiu 
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made, and, placing the leg on its iimide, detach and turn naido Uie 
peronei teDdons &o[n the groove tiehind the externa] mftllcolns. 
Cut through the external lateral iigamentH of tlie aakle-joint, keep- 
ing Che knife close to the end of the fibula; then, with the lufft 
booe-Bcissora or nippers, cut thi'oiigh the fibula from one-half to 
three quarters of an inch above its junction with the tibia, and, 
atler dividing the ligamentous fihrea connecting the two banrs, 
remove the malleolus externue. Turn the leg on to its outer sidi*, 
and ciit through tlie interna! lateral ligament cioee to the tibia, to 
avoid wounding the posterior tibial artery ; tliia will allow the foot 
' to he dislocated outwards, and the lower end of the tibia to be 
brought well out through the wonnd. An assistant keeping the 
foot and tendons out of the waj, the lower end of the tibia is to be 
removed by a fine aaw to the satne extent aa the fibula, or as high 
as the injury or disease requires. The articulating surface, or 
injured part of the aatragaluH, is then to be removed. 

BeaectfonorttaeBnec-JoInt.— The knee ia a hinge-joint hav- 
ing free motion in but two directions; it ia supported prinoipally 
by the lateral, the internal, and the posterior ligaments, and in 
fi'Ont by the patella, and its ligamentous attachments; it has also 
B capsular hgament; the articular face of the tibia boa a eemiliinar 
flbro-cartilagc which deepens tlie articular surface for the coudylea 
of the femur. 

Operation. — Resection of the knee- 
joint has been performed by several 
difi'erent methods. 

S'maannr AnUrior Flap. — Wood, 
of New York, operates as follows; — 
The leg being Hexed on the tliigh, or 
Straight, a curved incision is made 
commencing at the insertion of the 
internal lateral ligament into the 
mner condyle of the femur, and pass- 
rag just below the lower extremity 
of the patella terminates at the same 
point on the external aspect of the' 
joint; this Sap ia redeoted upwards 
(Fig. 235), the palelU removed, and 
the ligaments divided; a fold of clotli 
IB then paaaed through the joint, and 
drawn firmly under the extremity 
of the bone to be sawn, thus eom- 
Tile[«ly iaolaling the soft parts be- 
nind; the saw is then applied, first 
tn the extremity of the femur, and then tn the articular head of 
the tibia (Fig. 236). It ia very imnorlaiit that The lateral Incisions 
■bould nut be made lower than the insertion of the lateral liga 
ment^ to avoid division of the articular arteries. 




ON KESECriOXB. 
All diseased and degenerated tissues should be carefully Temoved, 




Hid cleansed, and the bones wired together. The wire 
selected should be the annealed trori' 
wire, and it should be inserted Bl two 
points corresponding to the insertion of 
the lateral ligaments. 

Modlficatifm/i.—Macketine, of Edin- 
burgh, made the flap extend downwnrdi 
nearly to the tuberosity of the tibia ; 
Buchanan, of Glasgow, made the inci' 
' flion above the pateUa; Jonea, of Jersey, 
drew the lig»inentum patells o-sidc, aac 
preserved it, the patella, and the tendon 
of the quadriceps extensor^ uninjured. 

SCnglt Transverse Ineition. — Watson, 
of Glasgow, operated as followii; — The 
■ knife was drawn across the front of th« 
joint from a little below the inner con- 
dyle of thf* femur to the same point oD 
the oat«ide of the joint; the inci»on 
passed over the middle of the pateila; 
this bone was removed. 

MbdifiQation. — Begin made the trans- 
verse incision first, entered the articula- 
tion, and made the lateral incisione up- 
wards or downwards according to the 
particular bone involved in the diseasa 
Sinff'e EaUnud Lateral Incision.^- 
Fiu. i!87. Cha»isaigTiae directs a longitudinal inci- 

i upon the externa! aspect, of the articulation, division of the 
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neck of the fibula lij the chain saw, and reseation of itn upper 
extremity ; then ramovs! by the same method of the lower extre- 
mity of the fermir, and of the head of the tibia. 

Eliiptical Flap. — (Fig. 2 J8.J Sjme operated us foUowB :— First, 
Flex the kg at a right angle with the thigh; make a curved inoi- 

u above the patella with 
Its convexity upwards from < 

cue lateral Ugament to the 
other, and carry it directly 
into the joiat; a second 
carved inciHion should then 
be made btlow the patella, 
with its convexity down- 
wards, and its extremities 
ahoold join the anglea of the 
first. An elliptical flap 
is thus formed, which re- 
moves the patella. The late- 
ral and posterior ligaments — — 
are then to be divided, and 

oarefiiUy avoiding the popliteal vepsela, separate the femur and 
tibia from the soft parts which surround them. Draw aside the 
soil parts with a split retractor, e, place a shp of wood or metal 
beneath the ends of the boncH, b, c, and remove them with the 
saw, d. — Bernard <£ HuelU. 

Ohliqve IVamvcrse /nciaion. — Heyfelder proposed an incision, 
passing obliquely across the knee from the external to the intemu 
side, oommencing above and crossing the lower margin of the 
patella, the leg being in a flexed position ; if the bone is large he 
joined this incision on either aide with a vertical cut, making the 
following [s3 : two flaps, an upper and lower, were thus raised, ex- 
posing tne joint. 

O'wrial /ncuion. — Park made a crucial incision, the vertical 
cut extending from two inches above the patella to two inches 
below the trausverse branch, being above the patella, and extend- 
ing half the circumference of the hmb ; the tendons of the extensor 
muscles of the leg were then divided, the four Qaps dissected and 
turned back, the patella removed, the lateral ligaments incised, 
the articulation opened ; a knife was now passed through the joint, 
and the operator carefully separated the soil parts from tlie poste- 
dt^surface of the bone; the hone was then sawn to the proper 

Quadrilateral Flap. — Morean operated upon the knee as upon 
the elbow-joint, by making two lateral incisions a htfle in front of 
tho borders of the ham ; a third incision passes transversely from 
lateral incision to tho other below the patella; this quodrils- 
teral flap is raiSiKl, the patella removed, if diseased, the solt parta 
dissected from the posterior surface of the femur, and the bone 
if the head of the tibia requires excision, the lateral Inoi- 




prolonged, and s lower flap raised, whicli allows iti 

Semarla. — Section of the bones is to be made wilh reference to 
a true anchylosis »t the knee ; to render the limb moat useful it is 
generally considered adviEable to unite the hones at a tilight angle 
anteriorly ; the section of the bonea should therefore be nearly in 
the lines, h, k, and i, j (Kg. 237). 

BillrotJi suggests sawing the bones very obliquely wlien one 
portion of tiie shaft is diaeaeed. Section of the lemur and tibia 
may be made, a, b, and o', b' (Fig. 237), when the anterior part of 
tlie lower portion of the femur is diseased, or e, J, and e', <f , when 
the upper anterior part of the tibia is affected. 

The propriety or aecessity of removing the patella is a debatable 
'question; the weight of authority is in iavor of ita removal; if dis- 
eased it is of course excised. 

Exueciion of Knee-joiid for Anchylosis. — Buck, of New York, 
removed a triangular piece from a knee-joint ancljylosed at right 
angles as follows : — " Preparatory to the operation, the tendons of 
the biceps, semi-tendinosu^, semi-membranosus, and gracilis mus- 
cles had been divided five days before, in the usual manner, by two 
subcutaneous incisions, in doing which the peroneal nerve was 
■unintentionally cut across, and was foUovred by numbness and pwa 
extending to the foot ; the punctures, however, had healed, and no 
inflammation remained in the ham. The tourniquet having been 
applied to the upper part of the thigh, an Incision was made irom 
the outer to the inner condyle, across the middle of the patella, and 
a second iuoision from the middle of this, perpendicularly down- 
wards, to the tuberosity of the tibia. The included angles of inte- 
gument were directed down to a finger's breadth below and 
parallel with the margin of the articular surface of the tibia. The 
ligamentum patellfe and the fibro-ligamentous tissues on either side 
were cut through on the same level to the extent of nearly two- 
tiiirda of the oircumference of the bone. With the amputating 
saw ft section of the tibia was made at three-fourths of an inch 
below the joint anteriorly, and directed with a Blight obliquity 
upwards, so as Co terminate at the margin of the articular surface 
posteriorly. Two-thirds of this section was accomplished with 
the amputating saw. The second section was then commenced 
through the upper part of the patella, parallel with the first, and 
on a plane forming an angle with it, less than a right angle, and 
continued to about the same extent as in the first section wLUiTna 
same saw. The remainder of the section through the tibia, as 
well as through the condyles, was completed with a metacarpal 
saw and chisels. The included -wedge-shaped portion of bone 
being removed, it was found the section had not been carried iWr 
enough backwards, the posterior portion of tlie condyles still 
remaining consolidated with the tibia. To conclude this a new 
■ )n was undertaken, commencing upon the cut surface of the 
- thrnB-iouitiii of an inch anterior to the angle at which the 
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BcctioDS already made met, and directed backwards and upwards 
on a plane more oblique in refiirence to the axis of tiie femur. 
Thia new section being removed, tbe remaining points of connex- 
ion were ruptured by cautiously fleiing the leg on tlie thigh, 
alter which tiie irregular prominences were pared away with the 
bone forceps. An attempi. was now made to extend tbe leg upon 
the thigh, when it was found that the bony aurfaceB could only bo 
brought bo within a finger's breadth of each other anteriorly. The 
Boft parts in the bam being rendered tense and opposing great 
resistance to the extension, the attachments of tbe hgaments were 
disaected up posteriorly from the tibia while the leg was held in a 
state of extreme flexion, and, in addition to this, a further eoclion 
of five-eighths of an inch tliick was removed from the anterior 
two-thirds of the femur." 

RcBeciion of iiie PHieiin.— The patella, though in immediate 
relation with the knee-joint, haa been excised with good results. 

Operation. — A crucial incision is made, the transverse branch 
being over tbe base of the bone, or a second transverse incision 
may be made near the apex ; the flaps are dissected off, and the 
bone or its fragments cautiously removed; the tendinous expan- 
sion surrounding the bone should be separated, and not divided, as 
far as possible. 

BeMellana orihe Pemnr.— The femur, like the humeniH, Has 
been excised in part, but never in its totality. 

ItESEOTlOM OF THK LoWER ExTSEMITT OF THE FeUTTR. — Excision 

of the lower extremity of the femur, or any part of it, could be 
practised by some form of incision ah^ady given for excision of the 
knee-joint. Chassaignac recommends a long straight or sllghlly 
curved incision on the external aspect of the knee, isolation of the 
femur a little above the condyles, and section of the bone by the 
chain saw; tbe fragment is then made to protrude at the wound, 
and is seized with forceps and disarticnlated. 

Rkbectioh of the Shaft of the Femur. — Large fragments of the 
femur have been removed, and useful limbs have resulted by the 
reproduction of new bone. The body of the bone gives attach- 
ment to muscles throughout nearly its entire extent, andto reach 
it without injury to the soil parts, the touscular septa must bo 
followed. 

Opa-ation. — Telpeau (op. cil.) remarks : — There ore two modes 
of reaching these necroses in the thigh bone; one by electioD, 
represented by the antero-external region of the hmb, and the 
Otlier that of necessity, indicated by the seat of the discnse. How- 
ever tew openings, therefore, or however little attenuation of the 
laminffi there may be on the convex portion of the Ibmur, it is 
there nevertheless that we must endeavor to lay il bare to attack 
the disease. The curved inciBwn and the semilunar flap would 
be of great advantage j raised up from without inwards, and f>"--' , 
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behind forwards, they would allow of Jaying bare the bone to A 
great extent. Barton removed a triaxigular portion of the shaft, e, 
g,/(_Fig. 237), to straighten a limb auchylosed at the knee; lie 
advised that there should not be a complete section of the bone at 
ita posterior part, g ; he also divided the shaft above the leaser 
tti'cbanter tbr anchylosis at the hip-joint. 

Rogers excised a small portion of the shaft to relieve anchyloBiB 
Bt the hip, by the following operation: — "An incision was made 
six inches in length in the course of the os femoris, beginning 
about an inch above the trochanter major. This was met about 
ite middle by another from front, three inches in length. The 
flaps were turned off, and the soil parts easily detached from the 
bone, so that in a short time, and with much less difficulty than I 
had anticipated, my fingers were passed around the bone immedi- 
ately above the trochanter minor. The division of the bone was 
attempted by the chain saw, but the instrument breaking, the 
section was completed with a saw recommended by Dr. Barton. 
Another section was made, and a wedge-shaped portion removed, 
the thickness of which at the outer part was about half an inch, 
and the less trochanter three-quarters of an inch." 

Hmeotios Or THK Troofiantm Majob. — The great trochanter 
gives attachment to the gluteus medius and minimus, and by its 
fo&sa to the external rotators. 

Operation. — Velpeau directs the patient to be placed on the 
sound side, with the thigh in a state of senii-llexion during the 
incisions upon the skin — to be placed in complete flexion, with 
adduction and rotation inwards, at the moment of performing 
excision of bone. He operated with a T incision, the stem directed 
transversely, extending from the anterior border of the. trochanter 
to two inches behind it towarda the tuberosity of the ischium ; 
the two flaps thus formed were reversed above and below; the 
wound being held apart, the bone was removed, lamina by lamina, 
with the concave rowel saw. He adds; — If the integuments are 
not degenerated to great depth, nor strongly adherent to the 
femur, a semilunar Sap, having its base behind the great trochanter 
. and its convex border in &ont, is preferable to any other kind of 
incision. Laying bare the whole bone on its eslemal face and 
anterior border, it enables us to detach from it afterwards its pos- 
terior border and apex, without the necessity of changing the 
primitive form of the wound. The bone may be exseeled by 
means of the hand saw or crested saw, directed from before back- 
wards, from without inwards, and slightly from below upwards. 

IFerguBson directs : — " To effect the removal of disease in this 
prooesB, a free crucial inolNon should be mode Uirough the skin 
bud tendon of the gluteus maximus, and when the surface is suffi- 
ciently exposed, the gouge should be used to scoop the affected' 
parts away. I should myself place most reliance on this inslm- 
ment; but, if the disease prove extensive, should be incUned to 
lirJdo the attacbmeats of the glutei to the upper and fore part of 
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the process, anil then effect the rHinoTal of the enlire trochaDter 
by the united aid oi a snw and forceps. A small Hey's saw would 
be more manageable here than anj other." 

Eebbotion ov the Upper Eitheiutt of tux Femdh.— The upper 
estremity of the femur lies deeply enveloped with thick and power- 
ful muaclea, to many of wlucii it gives attachment; the articular 
head is maintained in its position by tlie capsular ligament, and 
the ligamentum teres. Anteriorly the femoral veeaels and nerves 
prevent approach to the articulation, and posteriorly the sciatic 
nerve, lying between the great trochanter snd ischium, is to be 
carefully guarded from injury ; the ^eat trochanter, which is com- 
paratively superficial, marks tbe point at which the upper eKtre- 
mity of the femor and its articular head may safely be exposed for 
resection. The following-methods have been practised in the exci' 
aion of this bone : — 

Curved Incision. — (Fig- 239,) Chnssaignac directs a curved inci- 
sion, a, c, to be made, having- 
its concavity forwards, and 
embracing the posterior 
part of the great trochan- 
ter ; the bone, b, is next 
isolated at the point of sec- 
tion, the chain saw, 7, 
passed with the needle, rf, 
held in the right hand, /; 
the index finger of the left 
hand, c, is passed under the 
external side of the bone 
to liberate the point ; the 
bone being aavrn, the cut 
extremity, a (Fig. 240), is 
seized with forceps, or the 
tire-fond, b, and disarticiil.i.- 
tion is readily effected 
with the point of the knife. 

Straight Ino'tion. — Seve- 
ral operators have recom- 
mended a straight iccisioa, y,a, jjt. 
commencing about two 

inches above the great trochanter, and extending three inches 
below it; the tendons are divided; the uapsnle of the joint 
exposed and opened, and the head of the bone dislocated by press- 
ing the knee inwards; the bone Is thus exposed attd sawn at the 
proper poinL 

Semuunar Flap. — (Fig. 241.) Sedillot recommended a semilunar 
incision, a, b, e, having its convexity upwards, and surrounding 
tno trochantnr, d, except on Its lower part; this flap Is disAecled 
downwards, the attacbment of muscles se-vered, the capsular ligv 




tnent liud freetj open, the 1111113 is (lien iidiiucted and rotated 
Inwards, cauaing luxaCioa of the head of the bone ; a flat piece of 




ilodiflaition^. — Gr03H makes 
tlio convexity of Iho flap 
downwards. 

Curvilinear Incision, — Vel- 
peau operated oa folIowB (Be)"' 
nard and JIuette) : — Make s 
currilinear incision, extending 
from the anterior spinous pro- 
e of the ilium to the tu- 
y of the iHchiiim, which 
will form a large flap with its 
convexity downwards. Raise 
up the flap, divide the poste- 
rior half of the articular can- 
aille, odduct and flex the thigh, 
cut the round ligament, carry 
the knife betwcun the head of 
the femur and the aeetabulum, 
and divide the remainder of the capsular ligament. The head of 
the femur 13 then forced out and sawn off. 

Oval /nci'sfom.— Textor made an oval incision (SniiHi's Ch-^iai) : 

■" He makes a cut beginning two inches above the great trochan- 

it obliquely backwards and outwards, and ends it about 

inch beliire the little trochanter. To thin first cut follows ■ 
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eeooad, which, beginning on the front of the thigh opposite tha 
point where the former ended, is carried obliquely outwards and 
upwards, and meets with It at a rather acute an^le above the great 
trochanter. Thia second cut at first divides only the skin, biit 
afterwiirds is continued down to the neck of the thigh bone. The 
soft porta arc then separated from the great trochanter, the capsu- 
lar ligament cut into with a strong scalpel from within outwards, 
following always the edge of the hip-socket, over half its extent, 
down to the head of the thigh bone ; the knee being then bent 
inwards, the round ligament is divided with tlie scalpel, the head 
of the bone dislocat^, Sxed with the hand, and a knife carried 
round the part where the bone is to be divided, so that the track 
of the saw may be made easy, and then the bone cut through with 
the OBt«otome, or with a smaU bone or knife saw." 

Ti-iaTigu'ar Flap.~Jae^r made a flap as follows {SouOi's Che- 
Una) : — " A longitudinal cat beginning from two to two and a half 
Inches above the great trochanter, and descending three inches 
betow it, so as to make in the whole a cut from four and a half to 
five and a half inches long, from the upper end of which a second 
cut of four inches is caixied backwards and downwards; this 
triangular flap is raised." 

A Curved TraTiifaerse arid Slraigfit YerticoJ Incinojt. — Per- 
guaaon gives the following method : — " The body being placed a 
uttJe to one side so as to elevate the hip, an incision with a strong , 
bistoury should be carried in s Eemilunar course about two or 
three inches above the trochanter, its ends being so limited as not 
to interfere with the crural nerve in front, or the gluteal arlsry 
behind; from the centre of the concavity thus formed, a straight 
line of incision should be carried downwards over the trochanter, 
the two being each of a length proportioned .to the bulk and depth 
of the parts. The knife should be carried deep, and one flap 
should be turned forwards and another backwards, so as t.o expose 
the upper part of the trochanter, neck of the bone, and capsular 
ligament— the three glutei, more especially the medius and mini- 
mus, being freely cut for the purpose. The capsule should next be 
opened on ita upper aspect, when by twisting the thigh across its 
fellow, and rotating it outwards at toe same lime, the head of the 
bone will start from its socket : if the round ligament remains 
entire, which it probably wilt unless considerable force is used, it 
can be touched with a knife, and the articular surface of tlie femur 
■will now be thoroughly exposed." 

The ^/netsion.— Smith made the T ineislon which Eriehsen 
approves, and cautions against making tlie transverse loo I'ar for- 
wards lest the anterior orural nerve be wounded; nor too far back- 
wards, lest a gluteal artery be injured 



^m 2s 



KKSECnONB. 



IIESBOTIOKS OP THE TBUNK. 



EHcrtlon or ilio co^cj'x. — Excision of the coccyx is oc 
illy required for necrosis or caries. It is composed of four 
email bones, the first, or upper, being the largeat and eeparatfi, the 
lower united ; it articulates above with the sternum, and gives 
attathment to the following muaclee; at its apex to the sphineter 
ani, anteriorly to the levator ani, and posteriorly to the gluteus 
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Operation. — The patient is placed on the eide, the thighs flexed, 
and the hipa close to the edge of the bed; or tlie patient may be 
placed as for the operation for fistula in bdo ; the buttocks b«ing 
separated, an incision is made in the median line, extending fi'om 
the extremity of the coccyx upwards to the requisite extent ; the 
bone is denuded of soft parts, and the diseased bone removed 
either with the gouge, or the burr drill of Isaacs (page 172), or 
the bone may be divided with the Hey's saw and removed with 
the proper forceps. 

Jtlodijkalione. — Onsenort first introduced the fore-finger of the 
left hand into the rectum, then made an incision from the base 
to the apex of the bone, in the median line, a transverse incin' 
at its lower extremity enabled hira to detach the soft parts on ■ 
inner side, and to disarticulate the bone. 

Reaectlon or Itae SBcrnm. — Blackman exsected about one inch 
and three quarters of the upper and posterior walk of the 
sacrum by making a single large flap; the spinous process of the 
upper bone was removed with forceps and Hey's saw ; a trephine 
was then applied, and an opening made, through which bone nip- 
pets were introduced, and the bone removed. 

Rcieciiona of the iiibc Koucb.— The crest of the ihum may be 
exsocted to a limited extent by an incision along its border, and 
the separation of the soil parts externally and internally, witn the 
common saw, or some form described, section of the bone may be 
mode to the required extent, If the part ia deeply situated, tlio 
method recommended by Chaasaignac may be followed. This con- 
siats in exposing the bone externally and internally, and then 
perforating it with a drill (page 172), or ■what would answer a good 
purpose, the small trephine of Pope (page 172). 

The tuberosity of the ischium and the pubes have been e:cci8ed; 
Chaasaignac remarks that in these resections the method of per- 
foration with the drill ia preferred to ottier modes. 

BcMctlon* ortbe Vertebra.^The spinous processes of Vba 
vertebra: may be removed by a single longitudinal incision. The 
[:iaion may be freely made at any point of the column; the bono 
iag- expoBed, it is separated with the bone foroepo. 



Excision of the arch of tlie vertebra is much more difficult in 
[ the lumbar and doreal Uiaa iu the cervical region, owing to the 




greatly increased siae of the laminte, and the covering- of tliick and 
powerful muscles. 

Operation. — South (Chelius) describes the operation as follows: 
— the operation ia Codious and tiresome, unless the mt^GcIes can be 
veil drawn aside from the spine, A long incision should be made 

I above the ridge of the spinous processes, the middle of which 
ehould be opposite the ditiplacoment, and from them all the mus- 
cles should be well cleared; divide au the attaclunents of the mus- 
cles to the articular processes, which gave plenty of room, as the 
one end of each muscular bundle being separated from its attach- 
ment, it retracted of itself) and needed little holding back with 
the finger. Generally, tlie saw or the nippers are sufficient to 
divide the vertebral areh; but, in an operation of this kind, the 
Burgeon must be ready to use one instrument or anoiier, accord- 
ing to the circumstances of the coise. In sawing or cutting out 
the arch, it ia always best to grasp the spinous process, if it be not 
broken, with a pair of stout tooth forceps; these are to be pre- 
ferred to the elevator for lilUng the detached bone ftom its natural 
^B connexions. 

^K Cline advised the use of a small crowned treplune to cut through 
^H the vertebral arch; Tyrrell u»ed Rey's saw: Goldsmith made a 
^^B etiaiglit incision six inches in length, and at the extremities trans- 
^^1 verse ineiEions four in^jhc^ !on^. 
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nndertftken with ranch confidence, as this operatioQ generally tCT- 
loiiiates BuccessfuUj. The chief difficulty met witb is tlic separa- 
tion of the pleura. 

Operation. — Plac« the patient upon the Bound side, and expose 
the bone by an incision alang the middle of the rib, or the incision 
may be curved downwards ; the- intercostal muscles are now 
divided, and the inI«rcDBtal artery disengaged from its grooTe in 
the inferior border of the bone; the pleura is cautiously eeparated 
with the handle of the scalpel, or Bome similar instrument, and a 
thin piece of pasteboard or othersubstaace is passed behind, and the 
bone sawn with the articulated or chain saw. Telpeau reoonunends 
to make aection of the posterior part of the rib first; to avoid 
wounding the pleura " it is important to scrape carefully each 
border of the bone, and not to incline the point of the bistouipr 
towards the intercostal space." In removing the false rib«, Tel- 
peau advises the operator to support the free extremity while tha 
rib is divided posteriorly. 

Modifiaiiion, — McClefian removed the sixth and seventh ribs for 
an enormous tumor (spina ventosa) by an elliptical incisioiL 
' Chassaignac makes a curved incision having its convexity down- 
wards, exposing the diseased bone, two or three days before reaec- 
tion; al^cr having cut the flap be passes two threads hrmly 
united, by means of a curved needle alon^ the internal face of the 
rib at the point where the bone is to be divided ; theiie threads are 
replaced idler twelve or twenty-four hours by a drainage tube;' 
these tubes prepare the way for the passage of the chain saw; on 
the second or third day he saws the bone, and removes the 
fragment. 

BMioctlona of tlie Stamnm. — EeseotionB of this bone are per- 
formed with tbo goiiRe, or trephine ; no special rules can be given 
far the operation. The incision is either crucial, or a vertical in'ci- 
fiion having transverse branches at both extremities. 

Beaeetioa of the Pnbte Bono* — Christoforis proposed sub- 
periosteal resection of the pubic hones as a substitute for the Csasa- 
rian section, alleging that the periosteum could be successfidlv 
separated, and that the bone would be reproduced. The first inci- 
sion is across the mons veneris, between the crural arteries, about 
five inches long; the second exteadsirom the upper margin of the 
commissure of the vulva horizontally one and a half inches, a third 
incision extends from the extremity of the latter to the middle of 
the tuberosity of the ischium ; the periosteum hnving been sepa- 
rated, the horizontal and vertical brunch of the pubes is divided oa 
both sides with the chain saw. Ee also proposes to remove one 
or the other of the rami of this bone by the same method. 



ItESECTlOS OF TOK BONEf 



OF VniE BONES OF THE FACE. 

Kenpctlonarilie Bones oriliD Orbll.^ — Volp^au rcmitrkt thnt 
the OS nngiiis, nscendinf; proce^ of tlie superior maxilla, and the 
ethmoid bono, have otlen been, removed. 

For the removal of the supra-orbitar arch he gives two methods, 
1, by raising up on the forehead a, semilunar fiap from tlm eye- 
lid; 2, by bringing dowa upon the eyelid a flap of the wtme form 
from the forehead. The bone could be removed with tlie bone 
forceps, or a small eaw; he would cot proscribe the gouge and I 
mallet) in removing angular projections. 

Beserlfon of Ibe KlBlar nunc. — Portions of the rnakr bone 
have been removeil, sa the procesiiiis and borders, by oruciid and 
T incisions; the entire bone has been removed witli the superior 
maxilla for n '" 



BoBectloiiM ortbe Snporlar DlnslllB. — Malgaigne remarks of 
the anatomical relations of this bone ; — " In attentively examining 
the i'aoe of the skeleton, we see that the superior maxillary bone '' 
is attached to the others in but three principal points. First, by 
its ascending process and articulations with the os unguis and eth- 
moid. Second, by the orbital border of the malar, as far as the 
sphe no-maxillary fissure. Third, by the articulation of the two 
maxillary bones and palate bone with each other. There is a 
fourth point of contact behind with the pterygoid process and 
palal« bone, which yields easily by simple depression of the 
maxillary bone into the interior of the mouUi ; in attacking these 

I different points no large ressel is injured j the tmnk of the intei^ 
nal maxillary artery may be en^iy avoided, or in any case t' ' 
after the removal of the bone : moreover, in case of unforese . . 
htemorrhage during the operation, we have a resource in comproB- 
sion of the carotid. As for the nerves, only one important trunk 
need be divided, the superior maxillary ; but it is easy t<> cut it 
belbre removing the bone, atid so prevent any strain." 
Resection or the Sppkhior MaxelljI below the Floor or 
IHE OBBrr,— Oafiria (Fig. 243) describes (Elem. de Chir. Op.) liie 
following operation ; — Make an incision slightly convex backwards 
commencing at the ata of the nose, and termlQating at tho cor- 
responding commissure of the Up, following the naeu-labial folil op 
furrow of the skin; dissect up the two flaps resulting from this 
inuiaion until the nostril is exposed, and the malar process is com- 
plctc^ly denuded ; with asmall saw held in the right band, a, the ope- 
rator saws through Uie malar prof^eas from above downwards, and 
ft Ktilo from within outwards ; the soft palate having been detaehcd 
frora the posterior border of tho palatine bone by a U-ansvcrsn inci- 
sion made at t)ie posterior border of the last great molar, and SQ 
iaoisor tooth liaving been extracted, the horizontal portion of the 
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ilia is divided from before backwariJs with Lieton's forcepo, 
e braacU being in the mouth, and tb.e oilier in tbo QoreB; a 
section of the bone is now mode 
from the divided msJur process lo 
the nares by the forceps 6; the 
bone is Chen seized with strong 
forceps, and removed, frBCturing 
the pterygoid process. 

EeeKCIION Of THE BSTIBE Sui"K- 

Rion Maxii.la, — Qensoul's tuelhod 
was SB follows (J/a^'yne, op.cit): 
— " The operator first makes a 
vertical incision, extending &ora 
the large angle of the eye to the 
upper lip, wluch he divides on a 
level with the canine tooth ; from 
the middle of this incision, or ra- 
ther almost on a level with the 
base of the nose, he makes a se- 
cond, which he prolongs to half an 
inch in front of the lobe of the 
ear; and a third, extending from 
lis, MS. half an inch outside Che external 

angle of the orbit to the point 
of termination of the second. The result is a quadrilateral flap, 
which is reflected back upon the forehead. The bone being thus 
laid bare, begin with a chisel and mallet the section of the external 
orbital arch, near the suture that unites the malar with the external 
orbital process of the frontal bone | then cut the zygomatic pro- 
cess of the malar. Then attack its upper and internal attachments, 
apply a large chisel below the internal angle of the eye, and cut 
through the inferior part of the os unguis and the orbital surface 
of the etiimoid ; the ascending process is in like manner separated 
from the corresponding nasal none : then detach with a knife all 
the Holt parta that unite the ala of the nose to the superior maxilla : 
extract the flrst incisor tooCh of Che side operated on, and slip a 
chisel between the two bones, not directly from before backwards, 
but by the mouth, working it from side to side : lastly, to separate 
the articulation aud adhesions to the pterygoid process, and aboTe 
all to cat the superior maxillary nerve, pass a cliisel flatly between 
Che boH parts and floor of the orbit from above downwards and 
from before backwards, so as to cut the nerve well back, and at 
the same time to get a good purchase on the bone to depress it 
into the mouth. It only now remains to divide with the curved 
scissors or knife all the soft parts that still hold the bone, and 
especially the attachments of the velum of the palate to the palate 
bone, so as to leave the soft portion of this velum extended 
» between the pterygoid process and the outer side of the mouth." 
^^J/i>d{ficaliim». — Velpeau modified this method as follows (Fi(f. 
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244) {Btmard enil Hoftle) : — " The patient being sented u|p(ia r 
low chair, with his head thrown backwards and supported upon 
tha breast of an assistnnfj make an incision with ils convexity 




downwards, from the oommiBSure of the lips to the temporal fosao. 
Diiaeot this large flap from below upwards, and turn it back upon 
the forehead. The maxillary bone being thus exposed, separate 
one after another its connexions with the other bones of the face. 
1st, cut through with the cutting forceps the external orbitar pro- 
cess at its junction with the malar bone, the zygomatic arch, the 
OS unguis, and the ascending nasal process of the upper jaw; 2d, 
divide the soft parta which connect the ala of the nose to the 
maidltary bone, and separate the two maxillie in front wilJi a 
chisel and mallet, or a amall saw. Detach the soft parts from the 
floor of the orbit, and with flat cutting forceps, carried from above 
downwards, and from before backwards on the floor of the orbit, 
divide at once the superior maxillary nerve, and the connciionE 
of the bone with the pterygoid process. Conclude the operation 
by cutting through with the bistoury, or curved scissors, the velum 
of the piate, and the remaining soft parts which still adhere to 
and retain the bone." * The chain saw may bo used to divide the 
processes, or the right and left saws (Figs. 202 and 203). 

Synie directs two incisions to be made through the cheek, one 
extending from the inner angle of the eye directly downwards to 
the lip, ibe other beginning over the junction of the maxlUary and 
malnr bones and terminating at the angle of the moutb. 

Liaton operates as follows: — Thepoint of the bistoury Is entered 
iver the external angular process of thii frontal bone, is carried 
down through the cheek to the comer of the mouth, and is guided 
by the fore and middle fingers of the one or other hand, at may 
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be placed in the cavity. A gecond iDcision made along and dawi, 
to the tygoma, falls into the other. Then the knite is pushed 
through the iategument to the uaflol proce^B of the maziUa, the 
cartilage of the Bha is detached from the bone, and the lip is cut 
through in the mesial liue. The Sap thus formed is dissected up. 
Another method ia thua given : — " The iuciBlona v/ere. commeneed 
at the iimer canthus of the eye, carried by Ihe eid-j of and close to 
the alie of the nose, along the margin of the nustrilfi, and then 
through the upper lip exactly in the middle line. Another inciaion 
Viaa mode from the commencement of the £rat, in a curved form, 
aloug the lower margin of the orbit, and, of course, in the direction 
of the hbres of the orbicularis pulpebrarum. The flap thus formed 
was by dissection turned outwards and held by an assistBat until 
the proceaseH wore out." 

Reseotios op both SopERioR Maull^. — The following methods 
have been followed in the resection of both maxillie ; — 

Posterior Lateral Incuioni, — Heyfelder operated as foUowa : — 
"The patient was seated in an arm chair; his liead supported 
against the breast of an as^tant, and fixed in this situation. The 
operator made two inoisiona from the outer angles of the eyes to 
the comer of the mouth, and pared all the Bolter parts away from 
the tumor lo the inner angles of the eyes and the nasal bonea. 
The flap thus formed being drawn upwards over the forehead, 
and the orbital margin being cleared down to the inferior ridge, he 
separated on both sides the junction between the jaw and elieek 
bone by means of a chain saw introduced through the inferior 
orbital Gssure. In the same way, the separation of this bone with 
the nasal bone was eflected. Then thq bone and the other junc- 
tions still existing were divided by a bone forceps, and tlie soft 
palate separated from the hind edge of the hard palate. After 
that, pressure with a chisel upon the upper part of the tumor suf- 
ficed to dislocate the upper jaw hones out of the principal junc- 
tions, and 80 to finish the operation." — Cooper's Surg. Diet (A'em 
ilditton.) 

Median Incision. — Diefienbach made an incision from the root of 
the nose through the centre of the upper lip; if required, other 
incisions estend upwards on either side of the nose to the angles 
of the eyes; two Haps are thus formed, which are reflected, and 
the hones exposed. — Tb. 

RcBoctlona of Ihe Inferior niKxillH. — The lower jaw may be 
removed in part or whole. 

Resection of the Central Portion of tbb Lowkr Taw. — This 
portion of the inferior maxilla gives attachment anteriorly on either 
side of the symphysis to the levator menti, and more externally to 
the depressor labii inferioris, depressor anguU oris, and platysma 
''ii; internally, to the gecio-hyoglossi and genio-hyoidei 
IK; the fossa for the Huhlingual glands is more external, and 
^'^he attachment of the digastric muscle. 
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Operation. — Diipuytren operated as follows (Fig. 245):-— "Seat 
the patient in a slightly elevated chair, with hia feet raised so that 
they will have no purchase on the floor. An osdifitaat sLaading 




behind the patient holde his head firmly agrdost hia breast, uid 
compressea at the same time the two facial arteries at the point 
where they cross the lower jaw. The surgeon, standing in. front, 
BeizeB with his lefl; hand one of the anglua of the Inwer lip, while 
an aasiGtant holds the other uigle Irom the hone, and the whole in 
a state of l«nsion. With a, vertical incision he divides the lip 
through the median hne at once to the bone, and afterwards pro- 
longs it through tte skin and Bubcutaneons cellular tissue down to 
the 03 hyoidea. Keeping a^ close as possible to the bone, he then 
dissects back the two flaps, a, t, and the bone, c, being sufficiently 
denuded, incises the periosteum and extracts a tooth opposite to 
each point where it is to be sawa through. When dividing the 
bone, Dupuytren stood behind the patient and need a small Qey'B 
saw, d; if the chain saw is used, the surgeon stands in front of 
the patient. The bone being sawn through on both eides, an 
assistant pushes back the tongue with a spatula, to protect it Irom 
the knife, and the surgeon holding the bone with hie lefl hand, 
with a probe-pointed bistoury, heU perpendicular, divides the 
muscles attached to it, as closely as posBible to their insertion, 
earrying the knife along its concave surface. Afler the division of 
its atUchments, the tongue will sometimes fall backwards, threaten- 
ing HuSocalion. This is to be remedied by holding the head for- 
wards, when the tongue will naturally fall into tne same poei~ 
tion," — Brmard and Hvtlte. 

ModiflerUiont. — If the portion of bone to he excised were so 
large as to require the removal of a portion of integuments, Dupuy- 
tren rticommended two inciaioim, one on each side of the lip, and 
extending down to the ob hyoidea in the form of the letter V. 

Malgaipme {op. cit) remarks on the different maOificattons : — 
"If the lonj^tudinal incision doua not euQice on aocouat of th', 
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bone you may saw perpeniiicuJarly ; but when tlie piece to bo 
remoTed ie large, in order to bring the fragments better top^tlier, 
it is well for the section to be more or less oblique, according to 
tbe thickness, In this case begin to trace the groove for the snw, 
by four or Atc small perpendiculnr etrokea ; and afterwards, inolitie 
it BO as to have the required obliquity ; in all cases, a lirm support 
may be obtained by applying the inferior agwnst the superior 
maxUIn, at least in the beginning of the section. 

" Qensoul finds fault with the ordinary method, because the 
cicatrix is in the median line ; and when Uie bones no longer sup- 
port the skin of tho chin, a hue of hard flbroas inodular tissue 
results, extending directly from the lip to the os-hyoides, which 
tends to retraet and draw down tbe lip and flatten the newlV' 
formed chin. Consequently Oenaoul plaices bis incision so that tns 
cicatrix may he on one ^de of the chin, leaving the latter tree 
from consecutive retraction, 

" I do not know what may be the real value of this precaulJon, 
wWcb, however we may use without inconvenience; but with 
the method of Qeneoul there remains also a very disi^;reeable cica- 
trix on the hp al tbe bottom of the fece. Eeux tried to avoid, at 
least in part, this deformity; and in a case which did not allow of 
doing more (tho disease extending from tbe right incisors to near 
the last lelt molar), lie succeeded in leaving the edge of the hp un- 
touched, by means of a curved incision, which, starting ti-om tho 
depression under the chin, descended towards the byoid region to 
again ascend below the left molar eminence, and circumscribed a 
flap which was dissected upwards. Velpeau cites tliia method ns 
one that may be applied to lesions of the centre of the bono; but 
in trying it on the dead subject it will be very soon seen, that to 
Bspose the disease completely, and to apply the saw conveniently, 
the two ends of the incision must mount so high on the face that 
the deformity is replaced by another quite as disagreeable. 

"I have tried on the subject a method which is free ftom all 
these objections. It conBists in detaching tlie lower lip from above 
downwards, incising at the bottom of tho groove between the 
bone and gums, and grazing tbe bone as far as the chin and soma 
lines below it, to the extent of the lip itself. This diasection made, 
turn down, leaving a sufficient space at the inferior angle, to place 
there a little mfiche of Hut; and favor, if necessary, the escape of 

Complkaii'ans. — A scriouB complication is very liable to occur on 
tbe division of the attachments of the tongue; in many instances 
it has immediately fallen backwards, depressing the epiglottis upon 
the Iwynx, and threatening instant suffocation. The toupje may 
bo seized and held with McCay'a forceps (Fig. 24ti). Delpeon 
recommended that the tongue be seized with a double tena- 
before the division of its attocliments. After the operation 



he included the frtEnum in the snture. Wood, of Now York, passea 

B Btrong ligature through the tip of the tongue at the ci 

ment of the operation, and subsequently fastenB it 

to the cheek witli an adhesive strip. CheHus, 

however, aajs: — "It ia unnecessaij to draw the 

tongue forwards and Gx it; its retritction depends 

on the contraction of the m. stemo-hyoideuB, 

after the separation of the m. mylo-hyoidcus and 

genio-hyoideus, if the head be drawn back ; and, 

Uierefore, if the head be bowed towards thenhost, 

the tongue resumes its proper place, and the 

choking ceases." 

EKaBCTioN OF Half the Horizontal Portion op 
nre Lower Jaw. — The body of the lower jaw 
gives attachment on its internal surface to the 
mylo-hyoideua muscle, beneath which ia the fossa 
for the submaxillary gland; on its eutemal sur- 
face lilong ita lower margin is the nttaclimeut of 
the platysma myoides muscle, and along its alve- 
olar margin the buccinator ; the facial artery 
mounts over its lower border, just anterior to the 
ineertion of the masseterinuBcle. 

The following operations hare heen practised for 
its removal : — 

One Ijiferior Flap. — Cloouet made a horizontal 
indsion, commencing at the commissure of the 
lips, and terminating at the distance of one or two 
lines beyond the ramus of the jaw; two vertical 
inciaiana join this : one descending from iha free 
edge of the lip to the base of the bone, and the 
second parallel to this, but descendiug behind the 
ramus of the jaw several lines below the angle ; 
the flap is dissected downwards, the eofl parts 
separated from the internal surface of the bone, 
and the bone sawn at the proper points. 

Modificatinm. — Liston divided the cheek hy 
thruating u lon^ narrow bistoury tljrough it at the 
anterior edge of the maseeter muscle, and then cut 
forwards to the angle of the mouth ; Irom each extremity of this 
incision another is made dowDwarda, the anterior ipcli;mig I'or- 
wards, the posterior backwards. 

OsE Sdpehior Internal Flap, — Mott tied the carotid, and iheQ 
made an incision curved downwards, commencing in front of the 
ear, on a level with the condyle, passing under thu labial ci 
Bure and terminating near the chin; tliis flap was raised and' 
mflected on the face; a second inoiwoii was niadi; beginning at 
the aaroe point as the llrst, one inch long, close to the lohe of tlia 
ear, and terminating at the edge of the mastoid muscle. The bou« 
was sawn through, first in front, and then behind, tmd tlie diseased 
11* 
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part removed ; if the opemtion is nbove a certain point the inferior 
maxillary nerve should be divided before the bone ia withdrawn ; 
the lingual branch of the fi(lh pur ie to be avoided. 

Modijieaiions. — Malgaigne proposed, if the disease extended far 
behind, and leas in front, a semilunar indaioii along the ramus and 
base of the hone from the ear to the chin, bo aa to have one aupo- 
tior internal flap, and no olcatris on the lace. Perguason prelbrs 
also not to cut Uie lip at all, heljeving that any part of the lower 
jaw or even the whole bone may be removed without cutting the 
margin of the lip ; Skey makes a similar inciaion along the haae 
of the jaw ; Wood made the incision under the base of the jaw ter- 
^Tninating from a quartertohalf an inch below the symphysis menti. 

One Superior Exlfnal Flap, — Lisfrano made a vertical incision 
from the Iree edge of the Up to a point below the chin; a second 
incision was carried from the latter point along the base of the 
jaw two lines beyond the angle ; this flap was dissected upwards, 
and reflected on the'faee; the bone was then eawn in front and 
behind. 

liod'ficatiim. — Liaton proposed, if the part to be removed woa 
included between the lateral incisor and last molar teeth, to 
extract them, and make a semilunar incision along the base of the 
jaw, the estremitiea extending upwards over the spaeeH occupied 
by these teeth; the flap ehould be dissected up, the soft parts 
separated, and the bone divided with strong pliers, liaving Deen 
first notched with Hey'g saw ; Fergusson turns tJie horizontal 
incision upwards behind the angle of the jaw. 

Rksection of ths Bntire Horizontal Portion of the Lowgk 
Jaw. — Two methods have been proposed of accomphshing this 
reseotion. 1. Make an incision along the base of the jaw, extend- 
ing it a little beyond the angle ; now dissect the flap upwards, 
and saw the bone at the proper points. 2. Ia addition tothehori- 
stontol incision make a perpendicular one through the lower lip, tlius 
raising two flaps. 

RuBECriON OF ONE Half OF TnK LoWEH Jaw. — The rami tflrmi- 
nate in two processes, one for articulation, and the other to give 
Attachment to the temporal muscles; the articulation is supported 
by an external and internal lateral Ugament, and the capsular ; the 
atylo-maxillary passes from the styloid process to the angle of the 
jaw^. The intemsl maxiUary artery passes behind the neck of the 
condyle in such proximity as to render care necessary to avoid 
wounding it in disarticulation of the jaw. 

SEHiomcuLAB Flap. — Mott operated as follows; — An incision 
oomraenced in front of; and about opposite the meatus auditorina 
extemua, was carried downwards behind the angle of the jaw, and 
thence along tlie lower part of tlie tumor, in a semicircular direc- 
tion, and was brought suddenly upwards by a short curve, and 
terminated upon the chin, within an inch of the inner margin of 
'" » lower lip, so as lo open into the mouth opposite the second 

iffor tooth ; the soft parts were separated from tlie body of the 
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bnie, the chain saw passed, and the bone divided; the disseattoa 
WBfl continued upwards, ttie temporal muscle detached from the 
coronoid, and the disarticulHtioa efft'uted. 

Qdadrilatbhal Fi,iip. — Tho following method la given by Ber- 
nard and Huctte (Fig. 247): — 1. Make a horizontal incision itlong 
the inl'erior border of the 
bone, extending from tlie 
symphysis to the angle of 
the Jaw ; make a vertical 

section at each extremity , .y 

of this incision; the inter- "^ 
nal, dividing the lower lip, ' 
through the median line ; 
the external, carried from 
the zygomatic arch behind 

the ramus of the jaw. This ^ 

Dinkes a quadrilateral flap, 
which is to be dissected 
and turned up, /, a, b. Saw 
through the jiiw at the 
median line, d, and keeping fki. hi. 

close to the bone, detach 
with the bistoury all the soft parts adhering to its posterior Bar- 
face as far aa the angle of the jaw. Carry aprobe-pointed bistoury 
beneath the Kygomatic arch, and behind Che coronoid proceSK, and 



the bono strongly outwards, c, as far a: 

in order to avoid especially the intemu maxillary artery, «, 
complete the operation by dividing the pterygoid muscles an^ the . 
articnlor ligaments. 

SraoLE OuBVED Incision. — Wood, of New Tork, operated ai 
lows: — ^The patient was placed on the operating table, with her 
head and shoulders elevated, and her face tnrned towards tho lelt 
side. The external inaision commenced midway between the 
angle and condyle of the right aide, and extended along and under 
the base of ihe jaw, terminating one quarter of an inch below the 
aymphysia menti. The soft parlawere next divided, and the peri- 
osteum carefully separated from the bone. A chain saw was then 
passed under the jaw into the moutb, half an inch to the right of 
the symphysis, and the bone sawn througii. The saw was again 

Eassed under the jaw, at its angle, for the purpose of dividing the 
one at tliit point but, unfortunately, on altemptiD^ to woi^ it, 
the chain broke. He now seized the bone at this point with Lia- 
ton's forceps, and endeavored to divide it, when it was readily dla- 
covcmd, in this attempt, that the jaw was necrosed to iu articulu- - 
tiim. Qe then endeavored, with the forceps, to remove the jaw 
entire upon the right aide, and succeeded, with con.iiilerable effort, 
in oomplelely enucleating il from its periosl«at covering. 
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BeMClInn ortbe Gnllre Iiovrer Jair-^CarDochan opented aB 
Jbllows: "The patient bein^ seated on a chsir, and the aBsisUntA 
pruperly arranged, an inciaion wna Erat made, commencing oppo- 
Ht« the lelWondyle, passing downwards towards the angle of the 
jaw, ranging at about two Snee in front of the poet* rior border of 
the ramus, and extecding thence along the base of the jaw, to 
terminate bj a slight curve on the mesial line, half an inch beloir 
the free margin of the lower lip. The bone was now partiailj laid 
bare, by dissecting upwards the tissues of <lie cheek, and bj 
reflecting downwords, for a short distance, the lower edge of tli« 
inciaoa. The tissues forming the floor of the moutli, and situated 
upon the inner surface of the boUj of the bone, were separated 
from their attachments from a point near the mesial line, as far 
back OS the angle of the jaw. The attachnieniB of the buccinator 
■were nest divided. Tho facial artery, the sub-mental and the aub- 
Itnguol, already cut, were then secured by ligature. It was now 
Been that the bone was partially separated at the symptiyaiB, and 
tliat the necrosis was complete from that point to the inferior por- 
tion of the ramus. The ramus itself was found diseased; the peri- 
osteum externaily was inflamed, and in some parts easily diitAchect 
The tongue was now grasped and held forwards, while the attach- 
ments of the genio-hyo-glossi muscles were divided. A double 
Kgature was passed through the anterior port of the root of the 
tongue, and intrusted Co an asmstant, in order to prevent its 
retraction upon the superior orifice of the larynx. A slight force 
exercised upon the lell ball' of the body of the jaw, broke the con- 
aexioD of the symphysis and at the angle, and this p»rt was easily 
removed. The neit step consisted in the removal of the left ramus. 
The external surface of the branch of the jaw, and of the teraporo- 
maxillary articulation, were exposed, by dissecting the maaseter 
upwards, as far as the zygomatic arch. Seizing the rnmuH in 
order to pull the ooronoid process downwards below the zygoma, 
it waafound that the temporal muscle was rigidly and permanently 
retracted. This oiruupistance presented an unexpected difficulty, 
which was increased by the unusual development of this apophy- 
sis, and by the retraction alijo of the pterygoid muscles. Faseing 
the forefinger along the inner aspect of the ramus, the situation of 
the interna and external carotids was sought for and recognised. 
'Vhe insertion of the pterygoidons internus was then felt and cut, 
"[Taxing the bone in doing bo ; the lingual nerve, here in cIdso 
irozimity, being carefully avoided. Passing stiU higher up, the 
ifice of the dental canal, indicated by an oaeeous projection. 
Id be felt; and the instrument, still guided by uie finger, 
ided the dental artery and nerve. The knife was thus made to 
larate the tissues attached to the inner face of the bone, as high 
as a point situated about a line below the sigmoid notch, 
'Ben the condyle and the coronoid process. On a lavcl with 
point, at the posterior margin of the ramus, the transverse 
' teraal intMillary and temporal arteries form a. kind of tri- 
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pod, the two I^t named branches of which should not be divided, 
if poe^ble. It now bticame necemaTy to detach the tendon of th« 
temporal muacle. As the ooronoid process could not be dBprnsBod, 
I proceeded cautiouElj, by dividing the lower attachments of tho 
tendon, by means of blunt curved scissors; and by using them 
and n probe-pointed bistoury, alternately — keepings close to the 
bone— a considerable portion of the tendon was divided. Doom- 
ing it not prudent to use freely a sharp cutting instrument, deup 
in the temporal fossa, where the coronoid process was situntod, I 
made use of a pair of bone scissors, curved flatwise ; and by passing 
the blades of this instrument over the process, as far as its position 
would permit, the temporal muacle was detached ; a small portion 
of the apex of the coronoid prooeas being cut tlirough. The rnraus, 
now movable, could be made use of as a lever to aid ia the diaor- 
ticulfltion of the bone. 

" In order to effect safely the disarticulation of the condyle, I 

began by penetrating into the joint, by cutting the ligaments trom 

is/jre barktaarda and from witt-out inward*. The artiuulation was 

thus opened sufficiently to allow the condyle to be completely 

luxated. Blunt scissors were now used to cut carefully the icjUir- 

nal part of the capsule and the maxillary insertion of the external 

pterygoid muscle; and by a slow movement of rotation of the 

nuB upon its sjcis, the condyle was detached, and the operation 

IS completed on this side. To effect the removal of llic utber 

half of the lower jaw, the same incision was made on the opposite 

""e, so as tn'meet the first on the mesial Una. The dissuction 

IS also similar; and by disarticulating the second condyle in the 

ne manner as had been obsiirved for the first, I was successful 

again in avoiding lesion of the temporal and internal maxillary 

arteries. 

" The object I had in view, in shaping the external incisioas, in 
such a way that an inverted V sliould be formed la Iront, of the 
insertion of the genio-hyo-glossi muscles, was to leave a portion 
of integument so fashioned, that the suture-pins could be passed 
through the integument, and, at the same time, through the root 
of the tongue, at the point where its muscles had been detached 
from the inner surface of the jaw." 
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Inktrnmenu. — The instruments required for resection of iho 
bones of the cranium are the trephine and the saw. The ordi- 
nary trephine (Fig. 248) is a circular saw with a sliding pin in 
the centre, by which it is fixed in portion. The handle is gene- 
rally fastened to the shaft by a screw, with a button affixed to 
the end of the shaft ; in the linndle represented in Fig. 249, A. B. 
Mott, of New York, has attached the screw to oni; end of the 
handle; when the handle is placed on thit shaft ihis screw ia 
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extremiLy reaches the shiift and fastens it firm^ 

_ a^lvanUge of this arrangemect is that tiie upper 

surface of the hinfHe is smootli, and Llio palm of the 

hand ia not bruised ns it ie by the metallic tjultou on. 

the handle of Ihe old inalrument. 

The conical trepliine (Fig. 250) of Gait, of Va., 
ia, in many rejects, a great improvement upon the 
old trephine. The peculiar advantage of tliia tre- 
phine consists in dividing the cranial walk without 
any danger of wounding the membtanes of the 
bruin. In conBists of a truncated cone, with spiral 
peripheral teeEh, and oblique crown teeUi; when 
applied, Ihe peripheral f«eth act us wcdj^os so long as 
counteraci.ing pressure exisia on the crown tuotli ; 



TICMANUsCO 

7|e.MS. 
upon removal of that pressure of tbo cranial walla 
iU tondencj ia to act on the principle of a screw ; 
but owing to its conical form and ^le spiral direc- 
peripberal teeth its action ceases. In the construction 
of this instrument! ^^ inventor alleges that it ia 
important to preaerve the precise relative shape 
of the cone given in the illustration, tbe size, of 
course, of the peripheral teeth beinK the same. 
Upon this condition alone depends tne complete 
success of the instrument. In repeated trials tbe 
membranes of the brain have not lieen injured. 

The anatomical peculiarities to be noticed in the 
application of the trephine to the skull are thus 
pointed out by Malgaigne (on. at) : — 

" 1. When we trepan on uie temporal fossa, Sa- 
batier advises making a V-shaped incision, tbe base 
upwards, in order to respect the fibres of the tem- 
poralis muscle. Velpeau very properly remarks, 
that by so doing we cut, just the same, all the 
fibres comprised m the base of tbe flap. To respect 
these fibres as much as possible, we would advise 
making two iocisions in Ihe direction of the mus- 
cular fibres, and reuniting tJiem iuferiorly by a 
transverse incision, so as to form a V incision 
reversed, and cut off at the top ; on the one hand, 
the division of these fibres, and tlie cicatrix that 
residts, are less extensive: and on the otber, the 
affecting more or less the deep aponeurosis oa 
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^H which, mwt of iU Sbres terminate, we should divide reully tesi 

^^r musuular fibre. 

^V "2. Wlien we have to traverse the frontal sinus, tlie internal 
table of the bone not being on the same plane as tlio externul, in 
performing the operation as usual, tlie dura mnterwould bu turn tit 
one point before the second table was cut tlirough at the oppoeile. 
To cut the secood table, then, a smailer crown eUould be usod Uian 

I that employed in sawing the iirat. 
"3. When we trepan on the sagittal suture, or opposite the 
Tenons sinuses, we run a great ehanue of opening Ihom ; Uie lite- 
inorrhage generally stops of itseU", or yields to a little plugging. 
"4. Lesion of the middle meningeal art«ry is more serioiut, on 
which account it has long been forbidden to trepnn, at the nnterior 
inferior angle of the parietal bone, under which the artery lies. If 
faumorrht^ occurs, it may be compressed with a bit of lint placed 
jnade the cranium, and retained by a thread onteide (Phyaiot) ; or 
with a. plate of lead, bent ao aa to embrace both surfaces of the bone ; 
or it may be plugged with a bit of wax, if it is sliut in a complotA 
bony canal; or touched with a steel probe heated to whitcaeHS 
(Larrey); or even tied, in which Dorsey once succeeded." 

Operation, — The patient bd.ng placed in the recumbent position, 
with the head slightly raised, an incision is made down to the bone, 
haTing the form of a V, T, or +, or it may form a semicircle; the 
bone beiuK scraped, the operator seizes the handle of the trephine 

iwith bia right band, and fixing the perforatorby its screw, so that it 
protrudes mlghtly beyond the tcetl^ he places the perforator in the 
centre of the bone to be removed; the instrument is now worked 
alternately backwards and forwards, until the teeth have cut a 
groove safBcienllydeep to receive them; the perforator is then loos- 
ened and slid up in the shall and fixed, to avoid wounding the mem- 
branes ; great care should be taken to maintain the instrument in 
a position perpendicular to the 
part operated upon, in order to ^ .-"i,, 

avoid ita penetrating more deeply 
on one side than the other, and 
thus suddenly and 
wounding the cerebral 
branes. Itis important to examine * 
the depth of the groove frequently 
with n tootlipick, to ascertain 

Low nearly the instniment has »io »!, - 

completed thesection of the bone; 

the Tijeth of the trephine may occasionally require cleoninf with ft 
small brush or wet sponge. The disc of bone should bv raised with 
the elevator (Fig. 207), and the edges smoothed with the lenti- 
ls cular knife at the other end of the elevator. 
^B III fractures with depression there are frequently projecting 
^B points of bone which it is desirable to remove; this may be done 
^H^ with the bone nippers (rongeur), or with a Iley's saw (¥i%_^ '2&X\, 





CHAPTER VI. 
ON GUNSHOT WOUNDS. 



GUNSHOT WOUNDS IN OENESAL. 

InnlrnmentB. — A large number of instrumecta have been 
devised for the removal of balls, lodged ia the track of guushot 
wounds. The following list comprisea some of those preferred by 
ai-ray Burgeons, as also soma of the more recent inventions ; — 

I>oab!e Croising -Jbrcqw.—d'ig. 252.) This inBlruraeiit, when 
closed, is a probe ; in contact with the ball the blades are opened, 
imd the ball seized by two very firm points, and readily withdrawn. 



This forceps is generally received by army surgeons, as one of tlie 
most useful yet invented. 

Sutht Forctps {U. S. *irmi/).— (Fig, 253.) This forceps is fur- 
nished to the Qeld cases of the surgeons of the U. 8. Army, )ind is 
generally accepted asoneofthe most useful instruments of the kind, 

Bnlltt Extractor. — (Fig, 254.) This instrument is the invention 
of Moses, Surgeon U. 8. Army, and consists of a tube containing a 
sliding forceps; when employed, the forceps are withdrawn into Uio 
tube; the instrumcntthen becomes aprobe, which beingintrodaoed 
into the wound discovers the ball ; when in contact with the body 
the forceps are gently pushed forwards, and expanding, embrace tlie 
ban, and the whole is withdrawn. The old bullet screw (Fig. 235), 
now littlo used, may also be adapted to this instrument, and being 
guided to the ball by the tube, can readily be made to penetrate iC 

Flaible BulUt ^Wracior.— (Fig. 256.) Military surgeons haw 
always regained it as a desideratum to have an instrument for the 
extraction of balk which had a flexible tube, enabling it to follow a 
tortuous canal, andstill have power when inaontact with the forei^ 
* lij to grasp it so firmly as to enable the opcfator to remove it, 

'a object seems to have been accomplished by Mr. Stohtman, of 
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I spiral flattened wire, bo arranged aa to give the required 
firmaess, and at tiie same time a large de^ee of flexibility. Ths 
tube carries a concealed forceps of two prongs, like Moses's instni- 
ment, with which the ball is Bcized and witbdrawn. 

Sulkt Scoop.'— {Fig. 257.) This inBtrnraent was long used, either 
separately, or with the screw; it is still preferred by some surgeons. 

The study of gunshot wounds belongs escluaiTely to the military 
surgeon. Without, therefore, presuming to discusa these subjects 
from the stand-point of civil practice, we present the following 
□ondenssition of an article on Qumshoi Wounds, commuiiiaated to A 
System o/Suryery, recently published in London, by Pbof. Lonq- 
MORE, Professor of Mililury Surgery iu the English Military School 
at Fort Pitt, and the latest and most reliable writer on this subject. 

1. CtaBraeter orGuiiBhollVonndB. — ^When a cannon-ball at 
full speed strikes in direct line a part of the body, it carries anny 
all before it. If the head, chest, or abdomen are exposed to the 
allot, an opening correspouding with the size of the ball is effected, 
the contiguous viscera are scattered, and life is at once extiO' 
guished. If it be part of one of the extremities which is thus 
removed, the end remaining attached to the body presents a stump 
with nearly a level surface of darkly contused, almost pulpified 

2. In ricochet firing, or in any case where the force of the 
cannon-shot is partly expended, the extremity or portion of the 
trunk may he equally carried away, but the laceration of the 
remaining parts of the body will be greater; the surface of the 
wound will be less even. Muscles will be separated from each 
other, and bang loosely, offering at tlieir divided ends little appear- 
ance of vitality; spiculie of bone of larger size will probably be 
found among them; and the shaft may be found shattered and 
spht far above tlie line of its transverse division. 

3. If the speed be still flirther diminished, ho that the projec- 
tile becomes what is termed a " spent ball," there will not be 
removal of the part of tlie body struck, hut the external appear- 
ance will be limited usually to ef^hymosls and tumefaction, with- 
out division of surface; or even these may be wanting, notwith- 
standing the existence of serious internal disorganization. 

4. Should the cannon-ball strike in a slanting direction, the 
external appearances of the wound will be similar to those just 
described, according to its velocity, modified only in extent by the 
degree of obUquity with which the shot is carried into contact 
with the trunk or extremity wounded. 

6. Large fragments of heavy shells generally produce immense 
laceration and Beparntion of the parts againwt which they strike, . 
bat do not carry away or grind, as round shot. Ordinarily, tha, 
'" ■ of directjoa in wliioh they move forms an obtuse angle with 
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the part of the body wounded. When they happen to strike in & 
more direct line, so as to penetrate, the external wouod is mostly 
much smaller than the tragment itself, from the projectile not 
having had force enough to destroy the vitahty and elasticity of 
the soft parts through which it entered. 

6. Small projectUea, with force enough to penetrate the body, 
leave one or more openings, tlie externiU appearances of wliich 

I also Tary according to their form and velocity. 

7. When the musket-bali strikes at a distance from the wea- 
pon by which it was propelled, hut etiJl preserves great velocity, 
the appearances of the wound are changed. An opening is ob- 
aerved, in'egularly circular, with edges generally a httle torn; and 
the whole wound is slightly inverted. There may be darkening 
of the margin, of a!ivid purple tinge, from the effects of contusion, 
or it may be simply deadhbe and pale. Should tlie bail have 
passed out, the wound of exit will be probably larger, more torn, 
with slight eversioa of its edges and protrusion of the subcutane- 
ous fat, which is thus rendered visible. These appearances are the 

e easily recognised, the earlier the wound is examined. They 
more obvious if a round musket-ball has caused the iujury than 
•whea it has been inflicted by a cyljndro-oonoidal bullet. 

8. A nmsket-ball ordinarily causes either one wound, as when 
after entering It ledges, or, as sometimes happens, from its escap- 
ing a^un by the wound of entrance ; or two wounds, from making 
its exit at some point remote from the spot where it entered; bnt 
Occasionally leads to a greater number of openings. This last 
result may happen from the ball splitting into two or more por- 
tions witltin tbe body, and causing so many wounds of exit. 

9. The number of wounds made by one ball may be incroosed 
by its traversing two adjoining extremities of the same person, or 
even distant parts of the body from accidental relative position at 
Ae time of the injury. 

10. The two openings made by one ball may hold such a rela- 
-tive situation as to lead to the mistake of their being supposed to 
be caused by two distinct halls. Length of traverse, and conse- 
quent distance between the two openings, parts of the body 
Ijrought into unusual rektions from peculiarities of posture, and 
■peculiar duScctions of the ball, may all be sources of this error. 

11. Tbe appearances of wounds resulting from penetrating 
missiles of irregular forms, as small pieces of diells, musket-balls 
flattened against atones, and others, difibr froiH those caused by 
ordinary bullets in being accompanied with more laoeraUon, 
according to their length and form ; being usually projected with 
considerably less force than direct missiles, such projectiles ordi- 
narily lead only to one aperture, that of entrance. 

12. BrmpMina oT Onnakol Wouuda. — A gunshot wound 
(by muaket-sbot is attended with an ainniint of pain which varies 
'fury maoh in degree according to the kind of wound, condili 
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mind, and st&te of coDStitntion of the Boldier at the time tit its 
inSiction. Sometjoies the pain from the shot is described as a aud- 
den smart stroke of a cane ; in other instances as the shock of a 
heavy intense blow. Oucaaionally the pain wiil be referred to e, 
pnrt not involved is the track of the -wound. When a ball does 
not penetrate, but simply inSiots a contusion, tlie pain is described 
to be more aevere than where an opening has been made by it. 

13. As a general rule, the graver the injury, the greater and 
more persistent is the amount of " shock." A rifle-bullet which 
Bp]it.B up a long bone into many longitudinal fragments, inSicts a 
very much more seriousinjury than the ordinary fracture effeot«dby 
the ball from a smooth-bore musket, and the constitutional shock 
bears like proportion. When a portion of one or of both lower 
extremities is carried awny by a cannon-bail, the higher towards 
the trunk the injury is inflicted, the greaUir the shock, independent 
of tlie loss of blood. The practical experience of every army sur- 
geon teaohes !um that where a hall has entered the body, though 
its course be not otherwise indicated, the continuance of shock if 
a BufScient evidence that some organ essential to life has been im- 
plicated in the injury, 

14. When a part of the body is carried away by round shot ot 
sheU, the arteries are observed to be nearly in the same state as 
they are found to he in when a limb is torn off by machinery. 
The lacerated ends of the middle and inner coats are retracted 
within the outer cellular coat; the calibre of the vessel is dimi- 
nished, and tapers to a point near the line of division : it becoraee 
plumed within by coagulum ) and the cellulo-tibrous investing 
sheath, and the clot which combines witli it, furm on the ouiaide 
an additional support and restraint against niemorrhage. When 
large arteries are torn across, and their htemorrhage thus sponto- 

. noously prevented, they are seldom withdrawn so fur hut that 
their ends may he seen protruding and pulsating among the muss 
of injured structures; yet, though the impulse may appear very- 
powerful, further hiemorrhage is rarely met with from Buen 
wounds. There is more danger of continued hiemorrhage irora 
wounds by pieces of shell, as the arteries are liable to be wounded 
without complete transverse section of their coats. Primary but 
indirect hjemorrhage, in consequence of a gunshot injury, usually 
occurs as a complication of fractured long bones, the sharp points 
and edges of which, extensively torn up as they now are by Ci 
eal bullets, are well calculated to cause such injuries. 

15. rroTldonol Treatment. — When the circumstanoea of a 
battle admit of the arrangement, the wounded should ri 
surgical attention preliminary to their being transported 1 
regimental or general field hospitaia in the rear. The provisional 
treatment should he of the simplest kindj and chiefly directed tf 

■ the j)revention of additional injury during the puBsago to thi, 
XOBpital, where complete and accurate examination of the nature 
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^^B of the wound can alone be made, and where the patient can remain 
^H ftt rest aft«r being snhjucted to the required treatment. The 
^V lemnval of any miaailes or foreign bodies wliich may be readily 
^> obvious; tlie applicntion of a, piece of lint to the wound; the 
arrangement of any available support for a broken limb ; protec- 
tion against dust, cold, or other objectionable circumatances likulj 
to occur in the transit; if "shock" exist, the administration of a 
^^ little wine, aromatio ammonia, or other reHtorative, in water — need 
liltio time in their execution, and may prove ol great serviiui to 
the patieol, 

16. DIsEnoBlB. — On arrival at the hospital, the following are 
the points to be attended to by the surgeon : Grstly, examination 
of the wound with a view to obtaining a correct knowledge of its 
nature and extent ; secondly, removal of any foreign bodies which 
may have lodged; thirdly, adjustment of lacerated structiu^a; and 
fourthly, the application of the primary dressings. 

17. One of the earliest rules for examining a gunshot wound is 
to piuce the patient as nearly as con be necertftined, in a position 
nmilar to that in which be was, in relation to the miesile, at tlie 
time of being struck by it In almost every instance the examina- 
tion will he facilitated by attention to this precept. 

18. When only one opening has been made by a ball, it b to 
be presumed that it is lodged somewhere in the wound, and search 
tnust be made for it accordingly. Bat even where two openings 
'exist, and evidence is afforded that these are the apertures of 
entrance and exit of one projectile, examination should still be 
mode to delect the presence of foreign bodies. Portions of ctoth' 
ing, and other harder substances, are not unfroquently carried into 
A wound by a ball ; and, though it itself may pass out, these may 
remain behind, either from being diverted &om the straight hne of 
the wound or frpm becoming caught and impacted in the fibrous 
tissue through which the ball has passed. The inspection of the 
garments worn over tlie part wounded may ofU'n survo as a guide 
in determining whether Ibreign bodies have entered or not, and, 
if so, tlieir kind. 

18. Of aU instruments for conducting an examination of a ^n- 
ahot wound, the linger of the surgeon is the moat appropriate. 
By iis means the direction of the wound can be ascertained with 
least disturbance of the several structures through which it takes 
its course. The index finger naturally occurs as the most con- 
Tenient for this employment; but the opening through the skin is 
•omotimes too contracted to admit its entrance, and in this case 
the substitution of the Uttle finger will usually gnawer all the pur- 
poses intended. When the finger foils to reach sufficiently far, 
owing to tlie depth of the wound, the examination is often faciU- 
taled oy pressing the soft parts from an opposite dii'ection towards 
the finger-end. 

20. ft docs not ottcu happen that it is necessDuy to enl 
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^^B the opemngB of wounds to remove balls, although a certain anlDunt 
^^B of eonatriction of the aldn may be expected from the addition of 
^^B the instrument employed in the extraction ; but if mucb reeistauce 
^^B is ofiered to their passage out, it is better to divide the edges of 
^^B the faacia and skin to the amount of enlargement required tlion to 
^^M »se force. In removing fragments of eliells or detached piecea of 
^^H bone, the fascia and skm have almost invariably to be divided to a 
^^H considerable extent 

^^B 21. Where the finger m not EufBciently long Ui reach the bottom 

^^B-. of the wound, even when the eott parts have been approximated 

^^B by pressure from an opposite direction, and when the lodgment 

^^P of a projectile ia suspected, a long silver probe, that admits of 

'_ being bent by the hand if required, ia the best substitute. Elaslio 

bougies or catheters are apt to become curled among the soil parte, 

Biid do not convey to the Eense of touch the same amount o^ 

informntion as metallic instruments do. The probe should be 

employed with great nicety and care, for it may inflict injury on 

veaielsrfir otlier structures which have escaped from direct contact 

with the ball, but have returned, by their elasticity, to the eitua- 

tiona from which they had been puslied or drawn aside during its 

passage. The above directions for examining wounds apply more 

particularly to such as penetrate the extremities, or extend auper- 

ficially in other parts of the body ; where a misBile has entered 

any of the important caviijes, search for it ia not to be made, but 

the surgeon's attention is to be directed to matters of more vital 

importttuce to be hereatter noticed. 

22. xrealment. — As Boon as the presence of a ball or other 
fbrei^ body ia ascertained it ahould be removed. If it be lying 
within reach from the wound of entrance, it should be extracted 
through this opening by means of some of the various instrumenla 
devised for the purpose. Instruments of two blades, or eeoopa, 
with ordinary hinge action, dilate the track of the wound injuri- 
ously before the ball can be grasped by them. The way to the 
iTimoval of a bullet may often be smoothed byjudiciously clearing 
away the fibres, among wliich it is lodged, during the examinatioa 
by the finger; and sometimes, by means of the finger in the 
wound, and external pressure of the surrounding parts, Uie projec- 
tile may be brought near to the aperture of tntraneo, so that it8 
extraction ie still iiirther facilitated. Such foreign substances as 
pieces of cloth can usually be brought out by the finger alone, or 
by pressing them between the finger and a alvcr probe inserted for 
the purpose. Sometimes a long pair of dressing forceps, guided 
by the finger, is found necessary for effecting this object. Cautiop. 
must be used in employing forceps, where the foreign substance ift 

of sight, and of aucb a quality Ibat the soft tissues may be nus- 
taken for it. 

23, In instances whore the foreign body has cot completely ■ 
'etrated, but is found lying beneath the skin away Irom the 
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Tonnd of entrance, an inoision mnst be made for its extraction. 

Before using the knife, the subetance to be removed should be 

fixed in ntu, by pressure on the snrroundingjiarta. In the inatance 

of a round ball, the inciaion should be carried befond the length 

of it« diameter; an addition of half a diameter is usually suffioient 

to admit of the easy extraction of the ball. In remoying conical 

balk, siugs, fragmeQU of shells, etones, and other irregularly-shaped 

bodies, the surgeon cannot be too gliai'ded in arranging that the 

R^mgment is drawn away with itu long axis in line with the track 

■of the wound. By proper care in thia respect, much injury to 

Kkdjoining structures may t>e avoided. 

24. If balls are impacted in bone, as happens in the spongy 
iieads of bones, in bones of the pelvis, and occasionally, though 
tmreiy, in other parts of long bones, they should be removed. This 
* tn be effected by means of a Bteet elevator, of convenient size ; 

F, should this faU from the boll b«ing too firmly impacted, a thia 
iliyer of the bone on one side of the ball may be gouged away, eo 
Viat B better purchase may be obtained for the elevator, in oMft- 
^g ita removal. The fact is now fully pstablished that, although 
k-a few isolated cases balls remain lodged in bones without sensible 
SconvonJence", in the majority the lodgment leads to such disease 
l£the bony structure as often to entail troublesome nhsceBses, and 
,b some instances eventually to ncceB3itat« amputation. 

25. Should there he reason for concluding that a ball or other 
foreign body has lodged, but' alter manual examination, and obser* 

EVetion as well by varied posture of the part of the body supposed 

Cto be implicated as by indications derived from the patient's sensa- 

eflects of pressure or injury to nerves, antb^ other cironm- 

is which may lead to informalJon, shoul^the site of the 

>dgment not be ascertuned, the search should not be persevered 

1 to the distress of the patient, Neither, although the site of 

lodgmi-nt be aacertained, if extensive incisioDs ore re*iuired, or if 

there is danger of wounding important organs, should the attempts 

"■ ftt extraction be continued. Either during the process of suppU' 

ration, by some accidental musotiW coritmclion, or by gradual 

npproat^h towards the surface, its escape may be eventually effected ; 

or, if of a &vorable form, and if not in contact with nervi-, boiie, 

or other important organ, it may become en4y>ted, and remain 

twithout causing pain or mischief 

^ 26. Extiinsive experience has shown that not only is the^isk 
a Bubatiquent ill resulls greater in those i-'nses where foreign bodies 
Mmaiif lodged than when they have been cut out, bnt also that 
%a advantages of aaecond opening for the eflbnpeofUid necessary 
loughs and discharges grcaily preponderute ovrr tlic dlsodvon' 
If^s coimvat«d with it, as regards the additional extent of injured 
prfStce. 

I 27. When a gunshot wound has been norftrapanird with much 

mrntion and disturbance of the parts infolveil in the injury, it is 

coBBory, alter the removal of aU foreign substances that can ho 
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detected, to readjiiet and secure the dinjoioted etructures eig aemtfy 
as poBsible in their nortnnl relatione to each other. The Mmpleat 
means — Btrips of adhesive plaster, light piedgete of moisl Udl, ■ 
linen roller, TaTorable poaition of the limb or part of the bodj' 
wounded — ebould be adopted for this purpoee, Preemire, weigl^ 
and wnrmth ehould be avoided as much as possible in tbeae ap[dS 
cations, oonsistiiTit with the end in view. It must not be forgotten, 
in thus bringing the parts together, that the purpose is not M 
obtain union by adhesion, which cannot be looked for, but sitof^J' 
to prevent avoidable irritation and malpodtion of parts, during the 
eubiwquent Btnges of cure bj granulation and cicatrisation. 

26. In all gunshot wounds, much discomfort to the patient is 
prevented by carefitlly sponging away all blood and clol from the 
■ur&ce adjoining the wound, and by adopting measures to prevent 
its spreading again in consequence of oozing. This can be reodUj 
done with the aid of a little warm water, and arrangement when 
the wound is first dressed, but can only be accomplished with con- 
siderable inconvenience aller the thin clots have become hard and 
firmly adherent to the skin. 

29. Wlien the parts of a lacerated gunshot wound have been 
brought into apposition, as in simple penetrating wounds, the only 
dressing necessary is moistened lint. It should be kept moist 
either by the renewed appUcation of water dropped upon it, or by 
preventing evaporation by covering it with oiled silk. The sensa- 
I tiona of the patient may be consulted in the selection of either <tt 
these, and climate and temperature will be often found to deter- 
I mine the choice. Telpeau and other French surgeons have 

■ stronply recommended the use of liuBeed-meal poolUces, above all 
wet linen applications. Charpie is still extenaively employed in 

f French military hospitals, M. Baudens and Dr. Slromeyer have 
strongly recommended the topical application of ice placed in 

I bladdere ; others, the continued irrigation of the wound with tepid 
water. When much local inflainmation has set in, and when there 
is much constitutional fever even without unufual local irritation, 

' the non-evaporating or warm applications will be found to be the 

■ most advantageous. 

- 30, When suppurative action has been fiilly estahlished, the 
Burgeon must be guided by the general rules applicable to all other 
such cases. Care must be taken to prevent the accumulation of 
pussiest it burrow, and rinuses become established — not an unfre- 
quent result of want of sufficient caution in tliis regard. If much 
tumefaction of maecular tissues beneath faseise occurs, or abseesaea 
form in them, fre^-Inddons should be at once made for their 
rehefl 

31. In wounds where the communication between the aper^ 

tures of entrance and eiit is tolerably direct, oocasiona! syringing 

with ti'pid water may be useful, by removing discharges and any 

fibres of cloth which may be lying in the cjiurse of the wound, 

. Weak astringent aolntians are occa^onally employed in a Bmilar 
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■way, with a view to improving the tone of the eshalanta and 
eiciting a. more vigorous action in the process of granulation. 

32. The Btricteat attention to clefttilinesa and the complete 
removiil of all foul dressings are esaentiallj' necessary, not merely 
for the comfort of the patient, but to prevent the accumulation of 
noxious effluvia, and also to obviate the access of Daea to the 
■wounds. Clotha dipped in ■weak soiutiona of oreaaote or diainfect- 
iug Suids, laid over the wound, ore found necessary for this pur* 
pose when insecU abound in great numbers. 

33. The oonfititutional treatment in an ordinary gunshot wound, 
uncomplicated ■with injury to bone or structures of Erat importance, 
should he very simple. The avoidance of all irregularity In habits 
tending to excite ibbrilc symptoms or to aggravate local inflamma- 
tion, attention to the due performance of the excretory functions, 
and support of the general strength, are chieQj to he considered. 
Bleeding, with a view to prevent the aooess of inflammation in 
such cases, ia now never practised, as formerly, by Enghsh sur- 
geons. Tne diet should be nutritious, but not stimulating. A 
pure frcali atmosphere is a very important ingredient in the means 
of recovery. If from previous habits of tlie patient, or from cir- 
cumstances to which he is unavoidably exposed, the local inflam- 
mation has become aggravated- — indicated by pain, increased swell- 
ing, and redness about the wound — topical depiction by leeches or 
cupping, bleeding from the arm, saline and antimonial medicines, 
and strict rest in the recumbent position, must be bad recourse to, 
the extent being regulated by the dreumstancea of each case. 

34. When the inflammation baff become diffused, the purulent 
secretion is not confined to the track of the wound, but is litble 
to extend among the areolar connexiona of the muscles ; and if the 
cure be protracted, attention will be necessary to prevent the for- 
maflon of sinuses, If stiffness or contractions result, attempts 
must be made to counteract them by passive motion and Iriction, 
with appropriate liniments; if a tendency to cedema and debility 
remain in a limb after the wound is healed, the cold-water douche 
will be found to be one of the most efBcient topical remedies. 

33. In French practice, the adminiRtralion of a chalybeate 
tincture,* as a tonic, or diluted, as an injectiou, in wounds threat- 
ening to assume an unhealthy character, is very highly praised. It 
is stated that under the conjoined employment of Urn remedy 
internally and externally, in wounda of a paUid, unhealthy aspect, 
auoompanied by nervous irritability and symptoms of approaiming 
pyemia, the granulations have resumed a ted and healthy appear- 
ance, and the general state of health become rapidly favorable. 

, _ ._ .. - ,__.... .. fl dUoW 
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nooY. 
or ihe> Head. — Injuries of this cloas, the 
dosL slight ia appearanae at their onset, not unfrequentlj' provft 
mostgraveas thoyproooed, from encephalitis and its ooneequencea^ 
or from plugging of the sinuses by conguln, leading to coma, para- 
lyaia, or pyemia. Mr. Guthrie has laid down as a rule, that iryurie* 
of the head, of apparently equal extent, are more daneerouB oil 
the forehead than on tho side or middle portion, and still more so 
than those on the back part; and that a fracture of the rertex is 
in&nitelj leas important than one at the base of the cranium. 
"When the injuries are caused by rifle balls, however, these oonai- 
derations are rarely of much avail. 

Wonsoa or trb Soalp asu PKRiomNrou. — These wounds aro 
usually inflicted by projectiles which are brought into contact at a 
very aoute angle, so that Uttle direct injury to the brain or ita 
membranes is inflicted, and the surgeon's attention need only be 
directed to tho same considerations as most occur in any contused 
wounds of the scalp from other causes than gunshot. But even in 
these accidents, though appearing to be simple flesh wounds, 
serious cerebral concussion and other lesions are occasionally met 
with. 

^eatmcTtt. — The treatment of an ordinary gunshot wound of 
the scalp should be very simple. Cleansing the surface of the 
wound, remoTtng the hair from its neighborhood for the easier 
application of dressings, lint molatened with clean water, very spare 
diet, and careful regulation of the excretions, are the only require- 
ments in most cases. The patient must be closely watched, so 
that measures may ba taken to counteract inflammatory symptoma 
in their earliest stages, Even after one of these wounds haa 
healed, and the patient to all appearance has quite recovered, it is 
necessary to enjoin continued abstinence from 

WOOWDS COMPLIOATRB WITH FrACTUBE, BUT ' 

OH TSB Cbrebrum. — In these injuries there may 
rowing of tlio outer table, without injury to the 
may be fissure extending to a greater or less degri 
radiating in several Unes ; or both tables may be 
the direction the ball has traversed in such small portions that they 
lie loosely on the dura mater without much alteration in the gene- 
ral outline of the cranial curve. The chief and only means, in 
many cases, of concluding that no depression upon the cerebrum 
has taken place is the absence of the usual symptoms of compree- 
sion ; such injuries ore very Ukely to bo followed by inflammation, 
and not improbably abscess, between the internal table and dura 
mater; and further, as a consequence of the vascular supply being 
stopped, and perha[is also partly from the effects of the original 
eontusion by necrosis of the inner table itself. 
Fiasared fracCnres, when the fissure extends through the skull, 
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anally result from injuries by shell. The passage of a bull may 
fracture and very alightiy depresa a, portion of the outer table of 
the cranium, and then the line of fracture will very closely simu- 
Iste Assured frouture extending thraugii bath tables, and the dia- 
gnosis between them be cxceseiTely doubtful. Fissures often 
extend to long distances. They may occur at a part remote from 
tlie spot directly injured. 

The cases where comnDinulJon has resulted from the track of a 
f ball across the skull,generally present less uofavoruble results than 
those where a single fissured fracture, extending through both 
tables, exists; the small, loose fragments can be removed. 

Wounds cowLrcATEn wiia Fbactdse and Depbkshion oh thi 
OERXURtiH. — Such wounds are most serious, and th^rognonis must 
' be very unfavorable. They must not be judged oWjy comparison 
with cases of fracture with depression caused by such injuries as 
»re usually met with in civil practice. The severe cououasion of 
the whole osseous sphere by the stroke of the projeatile, the bruis- 
ing and injury to the bony texture immediately surrounding the 
Sot against which it has directly impinged, as well as the contu* 
m of the external soft parts, so that the wound cannot close by 
the adhesive process, constitute very important differences between 
' ffunshot injuries on the one side, and o^ers caused by instruments 
impelled solely by muscular force on the other. So, also, the 
injury to the brain within, and its investmente, is proportionably 
greater in such injuries from gunshot. 

With Prsktratiom op tdb Cehebruu. — It is obvious that, where 
a projectile has power not only to fracture, but also to penetrate 
the cranium, it will rarely be arrested in its progress near the 
wound of entrance. Either splinters of bone, or the ball, or a por- 
tion of it. will be carried through the membranes into the cerebral 
9S. Sometimes a bull, if not making its exit by a second open- ~ 
„ in the cranium, will lodge at the point of the cerebral subatsnoe 
I opposite to that of it« place of entrance ; hut (he course ■ projectile 



may follow within the cranium is very 

3V«i(m«it— Modem surgeons generally have made use of the 
trephine only when there was reason for concluding that depressed 
bone was leading to permantni interrupldon of cerebral function, or 
that BU abscess had formed within reach, and was capable of eva- 
cuation. Preventive trephining has been proved to be useless, aa 
well as dangerous, and is no longer an admissible operation. The 
tendency of the most recent experience has been to limit the prac' 
lice of trephining to the narroweat sphere. 

Where irregular edges, points, or pieces of bone are forced down 
and penetrate— not merely press u^Kin — the cerebral substance, oi 
wbere abscess manifestly exists in any known site, or a foreign 
Buhatance has lodged near the surface, and relief cannot he alTorded 
,hy the wound, trephining may be resorted to for the purpose; but 
,. the application of the operation, eveii in these cases, will be very 
'i limited if cerLaiuty of diagnosis be insisted upon. In nil 
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other fJUKK, it Menu now geoerAUy admitted that much hann inB' 
be ftvwlwl, and beneBt more probably uOVoUmI, tiy eiuplojii^ 
luug-CODlinuuJ CoiiittiUjtioDaJ treatment 

OodMioi Wvanda or Ut« Spl*e. — Gunshot vonnds of tfaO'' 
spine we oluauly usociatcd with iniuilor ir^uiies of tlie head. la 
wilb cliKMS corresponding ennsiderBiirmE must be entertained by 
thn 'xirgoon in reference to the important nerve-etructure^ wiUf' 
their merabranea, which are likely to be involved iu the injury to 
their osaeouB envelope ; in bolli, the eOWls of concaMion, caia~ 
preMion, litcer>tioD of subttauce, or subsequent iuUsmmBtoiT' 
action, chiefly Attract utlentbn. 

lYtafment. — In injuriea of the vertebrnl r«lumn and apinal cord 
occurring in ttSiMj pra«lice, the miacbiof ie UEuully bo compli- 
cated and extensive, anit the medulla il«clf so bruiseiL that th« 
CMtea mnet be very rare indeed in which the operation of trephin- 
ing, if justifiable m any case, con olTer the slightest prospect of 
bunuUt. 

Oonabot Wonnda of the Fare. — Wounda of the face ii-om 
rtiuKket'ttliot, grapt, and small fragments of shi^l! are usually more 
diKtreKBiD); from the dL-formity they occasion than dangerooB to 
life : the vaBculwJty of Ihia region leads to danger both of nrimar)r 
and especially aecondary hemorrhage — a cb^umstance which, in - 
all deep wounds of this region, must be looked for as a not impro- 
bable complication. The other comj)lications of these gunshot 
wounds are lesiouB of the organs oi special sense, injury to the 
bnsn of thu skuil, parelysia from injury to nerves, wounds of glands, 
tliBir ducts, and of the lachrymal apparatus. 

?V«atm«wf.— In the trealmi?nt of gunshot wounds of tlie face 
where the bones are spUntered and torn, the surgeon should alwaya 
rctnin and replace as mikiiy of the broken portions as posHible. It 
is often surprising how small conTioxions with neighboring soft 
parts will suffice to maintain vitality and lead to restored omon in 
this region. 

Onnnhot Wonnda or the Cheat. — GitnxliDt wounds of tlie 
ohep*t may conveniently be divided into two claawB, viz. non-pen»- 
trnlmr/ and penttmling. Non-pbnetbatino wounds become sub- 
divided into simple contused wounds of the soft parietes; contused 
and kciirated wounds; the same accompanied with injury to bones 
or cartilngo; and, iBstiy, those complicated with lesion of some of 
the contents of the chest, the pleura remaining unopened, or, if 
opened, without a superficial wound. PENETnATLwa woutiJa may 
exist without wound, or with wounds of one or more of tlio vis- 
cera of this cavity. Among the more serious compllontiona with 
which tlie latter may be accompanied is the lodgment of the pro- 
*»-'■''" r>i other foreign bodies, as of fragments of bono, within ths 
As wounds of the heart and great vessels are almost iDvai> 
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^H fiably at once fatal, and as the organs of respiration occupy tha 
^^1 ffre&ler part of the cavity of tliia region, it is in rei'eri?n(!e to th^ 
^^P btt^'' that the treatment of cheet wounds is chiefly concerned. 
^^ NoK-PENETHATiKO WoDHDS. — In the Simpler wounds, in which 
' the Bod parieteB only are involved, the healing process is oflen 

prolonged by ths natural movements ol' the riba to which the 
wonnded structures are attached, especially when the hall haa 
taken a circuitous course beneath the skin, and the surgeon must 
be on his guard to watch for pleuritia arising as an occasional con- 
sequence of these injuries. 

when the force has been great, as when fragments of shell or 
rifle-balk strike at full speed ag^nst a man's breaet-plate, not only 

I may troublesome superScial abscesses and sinuses follow, but the 
iun^ may have been compressed and ecchymosed at the time of 
the injury, and hcBmoptyais be one of tha iprnptoma presented. 
When the prcgectile hoe been, of large size, althougli no opening 
' of the parietea or fracture exists, death sometimes ensues by sulFo- 
cation as the direct result %f pulmonary engorgement. The dan- 
ger of pleuritia or pneumonia will be greater when the injury has 
been so severe as to cause division of bone or cartilage, and the 
subsequent suppuration and process of exfoliation will not un&e- 
quently prove very tedious and troublesome. Although the pleura 
has not teen opened, the lung may be lacerated either by the force 
of contusion or by the edges of the fractured ribs, which may after- 
wards return to uieir normal relative positions, so as to leave no 
» indication during life of the means by which the lung had been 
-wounded. Such an injury would be rendered much more probable 
by the existence of old adhesions, connecting the pulmonary and 
costal pleurae opposite to the site of injury. 

Notwithstanding a projectile has not penetrated the parietes of 
the cheat, a pleural cavity maybe opened, as in injuries from other 
causes, and the lung wounded by the sharp edges of fractured ribs. 
This will be indicated by emphysema, pneumothorax, hfemoptysis, 

» probably signs of internal hemorrhage, and indammation. Such 
wounds wiu generally be the result of injuries from fragments ol' 
'■helL 
PsxKiRATnia 'WotrsDa. — These wounds, eepecialljj when the lung 
is perforated or the projectile lodges, are necessarily exceedingly 
dangerous. Fatal consequences are to be feared, either trom hie- 
inorrhage, leading to exhaustion or suOboationj from indammation 
of the pulmonary structure or pleune; from irritative fever accom- 

Ppanying profuse discharges ; or from Buid occumnlations in one or 
both of the pleural sacs. 
When Uie chest has been opened by a projectile, the following 
signs may be expected in addition to the External physical evi- 
dences of the injury : a certain amount of constitutional shock; 
collapse from loss of blood; and, if the lung be wounded, effusion 
into the pleural cavity, hmmoptysis, dyspnoea, and an exsanguine 
appearance. 
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The shock of penetrating wounds of the chest, apart from the 
collapse consequent on hemorrhage, is not generally so great aa 
happens in ostensive injuries to the extremities or in penetrating 
wounds of the abdomea. 

When loss of blood occurs without the lung being wounded, the 
hiemorrhago ia probably proceeding frocii a woumi of one of tlie 
intercostal arteries, which has been torn by the sliarp ends of frao- 
tured bone. 

When blood is effused in any large quantity into the pleural sac 
—as indiDatetl by the exsanguine appearance of tlie patient, 
increasing dyspnceo, occasional hremoptysis, and the stethoscopio 
eigne on auscultation — the inference is, that the lung has been 
opened, and that it is from its structure the blood is flowing. 

HicmoptyeiB indicates injury to the lung, but does not give 
assurance Uiat this orgH has been penetrated. Dyspncss is a fre- 
quent accompaniment of wounds penetrating the lung, but not a 
constant symptom before inflammatory action has set m. When 
dyepncea is great in the early period,"it will often be founij to 
depend upon the injuries to the parietoa, and oa tJie pain caused on 
taking a full inspiration. If air and frothy mucus with blood 
escape by the wound, there can be no doubt of the nature of tlie 
injury. Emphysema is not common in penetrating gunshot wounds, 
but occaaionaUy happens. 

Treatment. — The object of the surgeon's care must be in the first 
place to arrest haamorrhage ; ailerwards, to remove pieces or jagged 
projections of bone, or any other sources of local irritation. Al- 
though Uie shock may happen to be considernble, attempts to rally 
the patient, if any be made, should be conducted very cautiously ■ 
the prolongation of the depressed condition may be valuable in 
enabling the injured structures to assume the necessary state for 
preventing hteraorrhage. HiemorrliBge from Tesaela belonging to 
l^e costal parietes should be arrested by hgaturc, as in other parte, 
if the source from which it proceeds can. be ascertained, and if the 
flow of blood be so free as not to be controlled by the ordinary 
styptics. Hcemorrhage from the lung itself must be treated on the 
general principles adopted in all such esses; the application of coi<t 
to the chest, perfect quiet, the administratiua of opium, and, if the 
patient be sumcientJy strong, bleeding from a larg» opening until 
syncope supervenes. When blood has accumulated in any large 
quantity, and the patient is muoh oppressed, the wound should be 
enlarged, if necessary, so as, with the assistance of proper position, 
to fioiUtate its escape. If the effused blood, from the situation of 
the wound, cannot be thus evacuated, and the patient be in danger 
of BuffocBtion, then, the performance of paracentesis must ba 
resorted to. 

The Biteneive bleedings ibrmerly recommended in all penetrat- 
ion guuHhot wounds of the chest are now pnactised with muob 
Sater limitations — indeed, should never be employed simply with 
0W h> present Qiisohief Sswa uisiag. YeoesecUoo. Mtmd £<^ 
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a great exUutdoesharmbylesseDingtJie restorative powers of the 

To remove aplintera of bone, and readjust iodented portions 
the ribs, ttie finger should be ititrddiiced into the wound, and c 
taken that in doing so no pieces of cloth or firagments be separated 
lUid projected into the pleural sac. Notice-must at the same time 
be taken of any bleeding vessel requiring to be secured. A pledget 
of lint should be laid over the wound, and a broad bandage placed 
round the chest, just tight enough to support the ribs and in some ' 
. degree to restrain their movements, but with an opening over each 
wound large enough to permit Ihe ready access of the surgeon tt 
if neceaaarj. If the patient's comfort admita of it, he ahonld be ti 
with the wound downwards, with a view to prevent accumulation 
of fiuid in the pleura ; and if there be two openings, as will be 
moat frequently the case in rifle-ball wounds, one wound should be 
thus placed, and the upper one kept covered. In gunshot worn 
closure of the parietea by adhesion is of course not to be looked for. 

If the presence of a bull within the cavity be ascertained, efforta 
should be made for its removal But any attempt to delerm' 
where the ball has lodged should be made very cautiously, as m 
harm may result from the interference than irom the lodgment 
of the foreign body. 

WousDB OF TFiB Hkart scldom come to the military surgeon's 
notice, as they ordinarily prove fatal on the battle-field. 

Onnabol tronaOB of the Neck. — Gunshot wounds of this re- 

ffion do not appear to be so fatal as might be anticipated from the 
arge vessels and important canals leading to the thorax and abdo- 
men, which at first sight appear to bo so exposed and unprotected. 
Where the large vessels happen to be divided, death must follow 
Almost immediately. 

Superficial wounds of the neck olFer no peculiarities. The 
larynx and trachea being the organs most prominent, and most 
frequently injured, are those which chielly attract the surgeon's 
notice in warfare. 

The liability to concussion of the cervical portion of the verte- 
bral column, and to injury of the deep cervical and other nerves, 
must not be overlooked. Wounds of the neck are ollen accom- 
panied by more or less loss of power in one of the upper extremi- 
ties ; aiid more extensive paralysis occa^onolly succeeds, although 
there was no primat; evidence of the spine being implicated ir 
the injury. 

GniiBliot WonndB of the Abdomen, — Gunshot wounds of the 
abdomen are divided into non-penflraling and jienetratijtfi. 

NoK-PKKKTnATiNO Wopsos. — If, althougli the viscera have been 
contused, the injury does not amount to being mortal, the patient 
sliould be Bubjected to perfect quiet, extreme abstinence^ and, only 
when inflammalioQ arises, to the necessary treatment for iu c 
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^^t tml. If the pftriiitos Lavo been mudi contufcd, abscess or sloiigb- 
^^m ing uiftf bn ux|K>cicd; and a teaduuny lo visceral protrueioD must 
^^P be alU-rwanlii guar(]i>d ajiainet. 

^^m Whoa portions of tJio pelvic parictes arc fractured by heavy 
^V proieclllcB, very protracted abscesEca generallj arise, coimeuted 
^F wiin nncrosed bone, 

^M PtNKTBATiso WoujfOS. — A penetrating wound of the abdomen, 

^F wbf^tlier viscera be wounded or not, is usually attended with a 
great amonnt of " shock." The prognosis will be extremely 
unfavorable, if there is reason to fear t±ie projectile hs8 lodged in 
thr cavity of the peritoneum; acid in all cases the danger will be * 
very great from inflammatjon of this serous investment. The liabi- 
lity to aocuuiulation of blood in the cavity, from some vcBsel oi' tlio 
Abdominal wall being involved in the wound, must not be forgotten. 
When, in sddlUon to the cavity being opened, viscera are pene- 
trated, and death does not directly ensue from rupture of some of 
the larger arteries, the ahocfc is not only very severe, but the col- 

t lapse attending it is seldom recovered from up to the time of the 
fatal termination of the case. This is sometimes the only symp- 
tom whicli will enable the surg'eon to diagnose that viscera are 
perforated. The mind remains clear ; but the prostration, oppres- 
sive anxiety, and reatleasneas are iu tense ; and, as peritonitis BUpec- 
venea, pain, djspnixa, ditfused tenderness, irritability of the sto- 
mach, distensioa, and the other signs of this inflanimataon are 
superadded. 

In ordinary wounds from musket-shot, scarcely any matter will 
escape from the opening of the parietes, the margin of which 
becomes quickly tume&ed ; but if any escape, it will probably 
indioate what viscus has been waunded. If the stomach has beea 
penetrated, there will probably be vomiting of blood from the first 
If the spleen or liver be wounded, death from hiemorrhage is likely 
to follow quickly. If the small intestines have been perforated^ 
and death follows soon after from peritonitis, the bowels usually 
remain unmoved, bo that no evidence is offered of the nature of 
the wound from evacuations ; but in any case of penetrating 
wound of the abdomen, when the opportunity is offered, steps 
should be taken — a matter not unlikely to be omitted under tha 
circumstances of camp hospitals fill! ol patients — to isolate and ex- 
arame all evaoufttious which may follow. If the kidneys or blad- 
der are penetrated, the escape of urine into the abdomen is almast 
a certain cause of fatal result. The latter viscua may, however, bs 
penetrated without the peritoneal cavity being opened ; and the 
wound is then by no means of a fata! character. Musket-baDa 
sometimes lodge in the bladder; in all such cases it is probable IhW 
the bladder has been penetrated at some part uncovered by peri- 
toneum, so that the cavity of the abdomen has not been opened; 
or, if otherwise, the foreign body has found its way in by uloer*. 
tion, after adhesions had been estabhshed, and thus circumsoribed 
the openiogs of 
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When the abdomlntti parJotos linve beon opened by slioU or 
I passage oC largo stiot, protrusion of onK'nr.inn nud IntoHlincM will 
[ probably bo one of tiie rc«ulU; thi» dooii not alwiiya happen. 
y Somctimna a wound ouuiiod by a larffu prrijoutilu, wuioh wao at 
I lint not penetrating, will iiidiruutly bui^uum ao, fi'om tlm aevere 
I oonlUKionaDdcotiwqui-'iJliiluugUinKtoaiich AQ oxtutit aa to denude 
I the viscera. Curious inalauuen are raaordud in which balU have 
I passed directly throiigli Uio a1>doman without porforntitig any 

Sortant viscus, as provnd by vxamination artnr death. 
unshot wounda of thu colon, (specially of tho siguioid flexure, 
I Appear to bv li^aa Tatal, probably from atruolural douhiis, aa well as 
1 ciroumetanceA of position, thau wounda of the ainuU lutestlno, 
I WoDNDS or Tfis DiAPJiRjOM. — Muakut-balls occonionally pass 
I through thn diaphragm; and Mr. Unl.liiio has romnrkud that thoM 
I wounds, in instanotH whciru tho patiunts aurvivi', only buoome 
I closed under rare and particular uirouniNtaneuM. Hence the danger 
I of portions of some of tlio viacera of tho abdomen, as the atomach 
L or ooloD, pnasin^ into the chest, and thus fVirtniriK dlaphra(;niatio 
E herniiB. and of these, uvontually, uota snmo cause beceiuiug utran- 
i gulatea. 

f Syefilment.~la the ffeneral treatmonl of penetrating wounds of 
the abdomen by gunshot, the aurueon can do little nioro than to 
' 'soothe and relieve the patient by tho administration of opiate*, 
and to treat sympUims of inllamtnation when they arimi on the 
same princiulea as in all other cases. Tho uaual direetiuna to 
attempt agglutinutiou of thu oppuaitu jiortionii of |)ei'ltoneum by 
I bvorable posture cannot generally be carried out, tho attempts 
[ beinff delated by the reatlessnesii of the patient. Tho collapse 
L whion attends such injiiricA may ho usefUI in cheeking hicmor- 
1 rbage ; and tho exhibition ul' itidiulanta is further contra-indicated 
I by tho riak of exciting too much reaction, eliould tho wound not 
I prove directly fatal. If the wound be caused by grape-shot^ or a 
I piece of shelf, and intestine protrudes, it must be returnod ; if the 
f intuaCino be wounded, sutures are inapplicable, as in an ineiood 
wound, without previoiwly removing the contused edgea. When 
I the bladder is [lenelrsUMl, oaro must be taken to provide for the 
I removal of the urine, eitlier by an olastje catheter, or, if tliia can- 
not be retained, by perineal incision. 

Ovnabol Wonnda or the Pcrlnonm >tid «enUo-Iirlnarr 

OrvauB. — From the ponitjou of tlieae partH of tho body, uncompli- 

L cated gunshot woumia of tli"m are poiiipnrntivcOy rare. Perineal 

fo not un(Vyr|iiently rauMrd by shells burstinp and pro- 

I j«ctitig fragments npwards; but they ore generally miiod witli 

I fwonii of viscera of the pelviit or fracture ofile structure, or inju- 

' IS about the upper porta of the thiijhs or buttocks, 
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OUNSHOT ITOUNDS OF THE EXTSEiniTlEB. 

Gunshot wounds of tlio estremitieB divide themselveB into flesh 
wounds and contuBions, and those complicated with fracture of 
one or more bones. Fhuh wounda may be Himple, and these oBec- 
few peouliarilies, wLntever their aite ; or they may be acoompaniad 
witU luBion to nervefl or blood-vessela, or both, and these uaueJly 
increase in gravity in proportion bb they approach the trunk. 

ITppsr SKxtiTinllr. — rracturea of the bonea of the arm are very 
much less dangerous than like injuries in the corresponding bonea 
of the lower extremity. Unless extremely injured by a maEsire 
projectile, or longitudinal comminution exist to a great extent, 
eHpecially if also involving a joint, or the state of the patient's 
health be very unfavorable, atten:ipt« should always be made to 
preserve the upper extremity after a gunshot wound. 

In these injuries, where the bone is much spUntered, the detached 
portions and any fragments which are only retained by veryjiar- 
tiol periosteal connexions, should be removed; projecting Bpicula - 
sawn or cut off;* the wound being extended at the most depen- 
dent opening where two exist, or fresh incisions being mode for 
this purpose, if necessary ; light water-dressing appUed ; the limb 
properly supported; and the case proceeded with aa in casea of 
compound fracture from other causes. The same general rules also 
apply in preserving as much of the hand aa possible, in gunshot 
injuries. II' the shoulder or elbow joint be much injured, but the 
principal vessels have escaped, the articulating surfaces and brokeu 
portions should be excised. 

The results of excision practised in the shoulder and elbow joints, 
especially the former, alter gunshot wounds, have been exceedingly 
satisfactory. These operations present no peculiarities in the mode 
of performance or their after treatment, as compared with similar 
resections in civil practice. 

* Dujinftren miule Kdlvltioti at tbe splinters of bflnebroben by gnniluit Into tbraa 
eluuF. vIl prlioiry BeqiinBtrq, tbniw dinctly find oampLutelj' aepvut^ by llw furw 
of Cfa0 pntjoctllfl; aWQUilBi-y Hqn«itn. thuBU mtalDlQif pikrtifil CKHineilDnH bj period 

-„i 1„ ,1, — ,. — I ..._ ^..*-n.,]|.wafdH thrDwa 0ff durlDptheiappuratJr* 

pDTtloPh produced by Om etteota ^the OMi* 
D pnrtj k^Jolnlng tbu sunt of frnfltart 



, , . if Iho prlm«iT « 

^condvy EpllDters has botn returded sa «1uiply uitlo3pHli]U( nMnre In hor irorh; bnt 
ir. Euninfi itaUa, u ons rssnlt of t^ie eip«iien<iE of the BuniaoDB of the El«wtflk- 



rs hBB bfltn rewitd^d sa tlinply uitlolpnlinif ni 
u, u ons rsBDit of t^ie eip«iien<iE of the san 
■at, In the nujorlt; of iwnmlnutid frsctunt, (he nmoTdcri 
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bone, and In tbli maniKr a cure la cnmplcted wlthool 
matter, bowever, of frcqneBt obwrvaHoo that spl 
luiputed Id ludlui Ind to mlnihlef In vtrlou wiiyi, i 



le Hoglieh Burtons, tberafbre, gunei 



GUN'SHOT WODNDa OP THE 

tower Extremliy. — GnoBhot wonnda of the lower extremity 
Tary raiicli more greatly in the gravity of their results, as well as 
in the treatment to be adopted, according to the part oi' the limb 
-injured, than happens in those of the upper extremity. Ab b 
general rule, ordinary fractures belo'w the knee, Irom rifle balls, 
:would never uiuse primary amputation; white, excepting in cur- 
lain special cases, in fractures above the knee, from rifle balls, 
amputation is held by most military surgeons to be a neceEBary 
measure. The special cases are guushoL fractures of the upper 
I third, of the femur, especially where the hip-joint is implicated; for 
in these the danger attending amputation itself is so great that 
Ihe question is still open, whether the safety of the patient is beat 
HjQsulted by excision of the injured portion of the femur, by 
ample removal of detachedfragments and trusting to natural efforts 
Ibr union, or by resorting to amputation. The decision of the 
^^jjurgeon must generally rest upon the extent of injury to the sur- 
jounding structures, the condition of the patient, and other circum- 
stancea of each particular case. If tlie femoral artery and vein 
Ijave been lacerated, any attempt to preserve the limb will cer- 
tainly prove fatal 

M. Legouest, in a recent essay in the J/emoirs of the Society of 
Sargery, at Paris, maintains that amputation at the hip-joint lihould 
be reserved for oases of fracture with injury to the great vessels, 
and that where the vessels have escaped, resection should iovariubly 
be performed. He also inculcates, as a general priuciple, not U) 
. perform immediate primary amputation at the hip-jomt in any 
|><ja8e; but, even in tie severest forms of injury, to postpone the 
I operation as long as possible.* 

1 With regard to gunshot fractures in the middle and lower third 

I of the femur, the experience of the French and English armies in 

L the Crimea hiks tended to confirm the doctrine of the older military 

I surgeons, that many lives are lost which might be otherwise prc- 

I TOrved, by trying to save limbs; and that, of the limbs preserved, 

■ roany are little better than incumbrances to tlieir possessors. In 

I the late Italian battles, the practice of trying to save lower eitremi- 

I ties, aller comminuted fractures in these situations of the thigh, 

"ppeara to have been abandoned. 

In Iroctures of the leg, where neither the knee nor onkie joinla 

a imphcated, the results of conservative attempts have been 

ire favorable. When the fracture is comminuted, and implicates 

ttbe knee or ankle joint, opening the capsule, amputation is ncces- 

r Sary. The knee-joint was once excised in the Crimea, but the 

[ipatjeDti died; as was the cose in the only other instance where 

W 'A aomraltlsa tu ■psolnli'd by the Soridcil SnaliW of PaHf to Bumlne tnA 
E Hjinrt upon IhtBatujor Iir. Lf^oni^Bt on I'mo-rgmml blmllotilKttoii rurUuuibul 
W wannds. BtrnnLuri^rdniir nplh<rc[iart«liltb wlUbefoand in tbDSIh vi<l, itlbt 
I, lUmoIni do :t Sk-MU d« Ohinirgie. 'MO. ItcaDDnOB Ihapiinotple Isldduwgbr Dr. 
DLvgasaU, msapiiag oalf Huh uui ot tnsutn whrn lbs uiuuliUon of Ibe llsili 
"^"^-10 « b««V7 prujwTtUa Mt haun «■ (rn-at ba lopunlr Hpmia ix Imm Mteptlii*.utH 
m III •rblnh Uiim liv> bwn iHiaaltnnisiini l.-elnii it lbs cruni voHcIa ana Umiu 
- "kt paltli, ttlin eiOnilKi iHwnuun «t Uw BUrrounaing tluacs. 
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OS GUNSHOT WOUSDS. 

thU operation is known to have been performeil for gunsLot injury. 
in the Sleawick-Hoktein campaign. In tbe treatment of ftaeturei 
of the leg, where it has been determined to seek union, the same 
remarka apply as to frncturea in the upper extremity. In wounds. 
of the foot it is expeoiallj necessary to remove aa early as posaiblo 
all the comminutud fragments of the bones injured, or tediouff 
abacrsaea and mueli pain and constitutionul irritation are hkely to 



AraPDTATION. 

The greater Buoceaa of primary amputation appears to be attribo- 
taWe to the facts, that a contused and mangled limb is a constanti 
source of accumulating irritation ; that the exciting circumatanceft 
connected with battle lead a man to bear with courage at an early 
stage what Bubsequent suOering and anxiety may render him lest 
willing to submit to ; that a soldier, when first wounded, is moab 
probably in stronger health than he will be after hospital restraint 
and confinement ; that though the amputation is a violence, it is 
one the patient is likely to submit to with resignation, knowiiur, 
that it is performed to remove parts which, if unremoved, will 
destroy life ; and lastly, because the operation takes away a 80urc« 
of dread which must weigh down the sufferer so long as it ii 
impending. 

in respect to the particular time at which primary amputation 
is to be performed, the general practice of the present day is, when 
the operation is inevitable, to perform it aa soon as it can be done; 
provided the more intense effects of " shook," where it has aupei^ 
vened on the injury, have passed off; and this practice generally 
accords with the feelings of soldiers, who not unfrequently press 
the surgeon for an early turn in being rehevod from the suffering 
resulting Iroin a shattered limb. In the cases where primary ampu~ 
tation is to be performed, a further reason given by Dr. Scrive for 
the operation being done on the same day that the wound i8_ 
feoeived is, that cliloroform acts then so much more benignantly 
and readily ; while, on tbe following day, or day after, traumatic 
excitement becomes very enei^tio, and considerable resistance is 
offered to its influence by wounded men, and longer time and &- 
much larger dose of the chloroform are required to produce iJie 
state of anfesthesia. If only a moderate amount of " shock " exiat^ 
this dops not appear to be a sufficient reaeon for delaying aniput»^ 
tion ; for a moderate exhibition of etimulus and a few consolatcn^ 
words will often remove this, and, even though some faint""— ^^" 
pallor, and depression remain, no iE consequences ensue. I 
Crimea, primary amputations were repeatedly performed v 
shock had not wholly disappeared, anil no harm resulted from t^ 
practkc. 
I Tbe I'rtroduelion of clilorufciim, lij its nognlive operatioa of 




SECONDAKY [I^GMOniitlAGE. 
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Blarin, and by its positive action as a atimuluB, 
las done muct to remove many of the objectiouH which wera 
TJTged by John Hunter against early amputAtiona after gunshot 
wounda. If collapse be intense, more tliati is accountfld for hj the 
TTOund to the extremity, snspicion will be excited that some 
internal injury has boen also inflicted, and delay will be naceesury 
for further observation of the patient. 

SECONDAKT H^mOBRHAGE. 

Army aurgeons meet in practice with secondary more frequently 
than primary hiemorrhage in gunshot wounds. It may arise in 
several ways. Sometimes it resulta from the ooagulura bemg forced 
out of an artery in which hiBmorrhage had previously been spon- 
tatieoaHly averted by the ordinary natural process, this accident 
b«ng conserinent upon muscular exertion or increased impulse of 
the circulatmg system from any cause. This occurrence in the 
bottom of a deep wound will be oilen found to be a very trouble- 
some complication. Sometimes an artery which did not appear to 
be injured iu the flrst instance ulcerates or sloughs; or, without 
.direct imury, a vessel may become involved in unhealthy deterior- 
ation of the wound, and give way; or, ia a granulating wound, 
feneral capillary haemorrhage may be excited by EtimuluB of any 
ind, such as veDereal excitemeat or excess in drinking; or the 
coats of the vessel may ulcerate under pressure from a detached 
fragment of bone or from some foreign body; or the artery may 
be accidentally penetrated by the end of a sharp spiculum. Second- 
ary hemorrhage has been said to arise from increased arterial 
action, from the flrst to the fifth day; from sloughing, the effects 
of contusion, from the fifth to the tenth; from ulceration, to any 
more distant date. M. Baudens has remarked that he has observed 
secondary hoemorrbnge to be most frequent about the eixth day 
after tlie wound. 
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Abdominal aorta, ligature of; see Artery. 

Actual cautery, 32. 

Acupressure, 32. 

Acupunctures, 87. 

Adhesive plaster, 14. 

Amputating instraments, 98. 

Amputation arrangements, 99. 

<* see MalleolL 

" in continuity, drcular method, 92. 

" *^ oval method, 96. 

" in contiguity, rules for, 96. 

" double flap, 93. 

" see Metatarsal bones. 

*< rectangular flap, 93. 

*' single flap, 94. 

" operative procedure in, 100. 

*' see Arm. 

" see Fingers. 

<* see Forearm. 

" see Metacarpal bones. 

" see Leg. 

" see Thigh. 

" see Toes. 

" see Upper extremities. 

" see Lower extremities. 
^ Ajiffisthetics, 40. 
I ** chloroform, 42. 

" md|b of administering, 40, 43. 

" sulpnuric ether, 40. 

" resuscitation, 45. 
Ankle-joint, disartiqolation o^ 143. 

** " 'Syme's method, 142. 

" " Handyside's method, 143. 

" " Mackenzie's method, 143. 

" " Roux's method, 144. 

" " Baudens* method, 145. 

" " Pirogoflf's method, 146. 

" »* Croft's method, 146. 

" ^ " Pierrie & Watson's method, 147. 

*< " Bontecou's method, 147. 

Anterior thyroid artery, ligature oC see Artery. 
Ann, amputation of; circular method, 121.* 
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Arm, amputation nfl doiitlo flap, 131. 

" oval melliud, 1:12. 

" rectaogular flap, 122. 

" single flap, lai. 
irteries, ligatare of, 31, OO. 

" " Eirangementa toi, BO. 

" " mode of proceetlmg in, BI. 

" or the uppur extromitJeB, b'S. 

" torsion of; 30. 

" wounds or, 46. 

" " contused, 46. 

" " inrasBii, 10, 

" " lacerated, 48. 

" " puQctured, 46. 

" " treatmeat of) 46. 

Ar1eriotoni7, 34, 
Artery, abdominal aorta, ligati 

" anterior thfioid, ligntu 



of; as. 

of, in its lower third, 15. 
1 its middle third, IB. 
I its upper tliird, 76. 



" axillary, 59. 

" " ligature of, helovr pectoralia minor, 59. 

" " " below clavicle, 60. 

" " " Gluimborlaine'a method, 61. 

" hracbial, 61. 

" " ligature of, at elbow, 67, 

" " " in middle of arm, 53. 

" " " at Ibe upper third, 69. 

" common carotid, ligaturo o^ at base of neck, 68. 

" " " below the omo-hyoid, 69. 

" " " above the omo-hyoid, 70. 



clamp, Stearns', 28, 



■f, 84. 



dorealia pedis, ligature of, 74. 

dorealis penis, ligature of, 89. 

oiternal carotid, ligature of; below digostrio, 71. 
" " above digaalrio, 71. 

" iliao, ligature of, 83. 

epigastric, ligature of, 84. 

facial, ligature of, 73. 

femoral, ligature o^ at its inferior part, BO. 
" " at its middle portion, 81, 

" " at its upper portion, 81. 

" " beneath Foupart'it ligament, BS. 

fcrcepa, 31. 

gluteal, ligature Ot, 66. 

internal iliac, ligature oT, 86. 

internal pudic, ligature of; at greater aaoroaclatic 
" " at perineum, 87. 

internal mammary, ligature of, 34. 

inferior tliyroid, ligature of; 66. 

iingual, ligature at, 7 a. 
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Arteiy, oocipital, ligature o^ at its origin, 74 

•* " " behind mastoid process, 74. 

" peroneal, ligature of, 78. 

** popliteal, ligature of, below internal condyle^ 79. 

** " " in its lower portion, 79. 

" ** " in its upper part, 79. 

<( posterior tibial, ligature o^ in its lower third, 76. 

" " •* in its middle third, 77. 

'* " " in its upper third, 78. 

*« radial, 65. 

" " ligature ofj on dorsum of wrist, 65. 

" " " in lower third of arm, 66. 

** " ** in upper third of arm, 57. 

" sciatic, ligature o^ 87. 

** subclavian, 61. 

** " ligature of, outside of scaleni musdes, 61. 

" * ** " between scaleni, 63. 

«« " " within scaleni, 63. 

" superior thyroid, ligature o^ 71. 

" temporal, ligature o^ 73. 

" uhiar, 63. 

" " ligature of; at wrist, 54. 

" " " in lower third of forearm, 64 

*« " " in upper third of forearm, 64 

" rertebral, 64 

" *^ ligature of, before entering vertebral canal, 64 

** " " between atlas and axis, 66. 

** ** " between atlas and occiput, 65. 
Astragalus^ resection of| 208. 

** portion of, and calcaneum and cuboid bone^ resection o^ 209. 

" articulating surface o^ resection o^ 210. 

** and calcaneum, resection of, 210. 
Axillary arter}', 59. 

** ligature o( see arteiy. 

Bandage, application o( 16. 

** circular, 17. 

" double-beaded, 19. 

" figure of eighl^ 18. 

" four-tailed, 20. 

" form of; 16. 

" material for, 16. 

** plaster of Paris, 2a 

** recurrent, 19. 

" spica, 17. 

" spiral, 17. 

" " of the finger, 18. 

" starch, 21. 

•« T, 19. 

" the, 16. 
Bandaging, rules for, 16. * 

Bistoury, position o^ 12. 
Uloeding, local, 34 



Sleeding, locxl, cupping, 34. 
" leeching, 34. 
pUQCturing, 35. 
EoariQcutioii, 34. 
Bloodletting, 82. 

artariolomy, 3-t. 
33. 



Braohial arteiy, B7. 

" ligattire or, SDi 
Sreast, atrapping the, 21. 



f; 184. 

Carpo-m eta tarsal aniculatians, reBOCtioD at, ISl. 
Gautoiy, setuni, 82. 

GbamberlaiDo's method of ligating the axillarj Brtery, 61, 
Ctalorororm, 13. 

mode of administoriiig, 43. 
' Circalar bandages, 17. 
ClBvlole, resectioD o^ 19B. 

ateroal extremity, reaectioa of, 198, 
Shan; resection at, 199. 
entire, reaectiun oi; 199. 
' icapulnr eitrBmity, reseodon of, 200. 
CommOD carotid artery, 67. 

" ligature of; Bee Artery, 

iliac artery, ace Arteiy. 
Compreaa, Che, 23. 
ContiouBd anture, 15. 
Counter-irritants, 35. 

" Bcupuncturo, 31. 

elecLro and gnlvatio puncture^ ST. 
escharotica, 3S. 

F Cranium, bones of| resection, 23 

, " " ■' ioatniment'for, aar. 

I Ouppiag, 31. 

I DiaarOculation ofa finger, aeo Finger, 
a single toe, see Toe. 

metacarpal and carpal bones, aee U!etacarpal bone^k 
raclio-carp^ articulation, aee Radio-carpal articulation, 
of ankle joint, see Ankle-joint, 
elbowgoint, see Elbow-joint, 
lour Bngora, bob Fingera. 
of hip-joint, HOB Hip-joint 
of kDeBjoict, see Knee-joint, 
metacarpal bones oral! the fingers, bgo Fingers, 
phalanges, aee PhaJanges. 
sJiDuIilerrjoint, see Shoulder-joint. . 
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DlsarUcaktion of tba tarsal joints, aee Tarsol joints. 

" oftareus antarior to tlie scaphoid bone, 138. 

" of taraua uodor the aatragnlus, HO. 

" " " UulgaigQB'a proceas, 140. 

" of flrat motataraal bone, aee Metatarsal boce. 

" orflfthmetatDrsalboQe, " 

" of single raetatarsnl hone, " 

" of two outer melalaraal bones, " 

" of Hrat two metatarsal bones, " 

" of ail tbe matataisal bones, " 

" of all the toes, sea Toes. 
Dorsalia pedia artery, ligature of, 74. 
" penia artery, ligature oi, S3, 
Double-headed baDdago, 19. 
Dreaainga, aee Water Dressings. 

" Unt, 23. 

Elbow joint, disarticulation of, 118. 

" ■■ circular melbod, 119. 

" " Dval method, 121. 

reaection of, 192. 

" " two quadrilateral Snpa, 192. 

" two aemilunar incisions and excision of flap, ] 
Eleotra and gulvano-punctilre, 37. 
Epigastrio artery, ligature ol| 84. 
EsGliarotiofi, 36. 
Etberimtioo, phenomena of; 41. 
Eilemfll carotid artery, 71. 
Eitornal carotid Brlory, ligature o? aee Artery. 

" iliao artery, ligature oi; see Artery. 
ExsectioQ of knee Joint lor ancbyloais, SIS. 

Facial artery, ligature o(; aee Artery. 
Femoral artery, ligature o^ see Artery. 
Femur, reacction o^ 319. 

" lower eitremity, reaectiorv of, 219. 
" Bhatli, reaeotioQ oq 219. 
■' trochanter major, resection ot, 220. 
" upper orlremity, reaeodon o(| 221. " 

Fibiila, reaectioD ot, 211. i 

" lower estremity, reaection of, 911, 
" shaft, resection o^ 21J. 
" upper extremity, reaeoUon o5 211. 
Fingers, aiupataCion uf| 101. 

" " in onntiimiiy, 103. 

" diaarticulatlDU ot, oval method, 106. 
" " double flap^ IDS. 

" " circular method. lOG, 

" lour, disarticulatioD of. aiofcle flap, JOS. 
" " circular metbod. lOTt 

" phalanges of. diBarticuUtion of, circular method, 103, 
" phalanges of. dlsartiuuhitiou o^ method by Baps, 103. 
Figura of eight bandage, IS. 
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fkp«, sfogla, 93. 

' double, B3. 

' recUngular, Si, 
Forceps, artery, 31. 

" selFeloBing French, \i 
Foreami, ampntntion o^ circular m 
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3, 117, 



OluCeal artery, ligature o( S6. 

" uhoC wounds, character of, 211. 

" ajonptoma or, 243. 

" provisional treatment o^ 343. 

■> diagnosiB of, 214. 

" treatment of, 245. 

>' instromenta lor bullet eKtraotIng, 240. 

Hsemorrbage, prevention ofj SB. 

" by key, SB. 

" " by tourniquet. 28. 

" " by twiated handkerchiet 26, 

" " by manual pressure, 26. 

" aupproBsion of; 28. 

" " by torsion, 80. 

" " by ligature, 31. 

" " by acupressure, 32. 

" " by cold, 32. 

" " by styptiCfl, 33. 

" "by aelual cauteiy. 32. 

Hamiltoa'a, Dr. F. H., inatrumeat caaa, 10. 

'itt's, Dr. H. 8., inetniment case, 11. 
Hip-Jainl, diBarticiilation or, 161. 

" " Bingla fiap (anterior), 182. 

" " double flap (lateral), 164. 

" " " (anteroposterior), 165. 

" " " long anterior and abort posterior, IBfl. 

" " oval method, 181. 

" " circular method, 169. 

flnmerua, resection oC, 193. 

" single condyle, resection o^ 193. 

" lower oxtremity, reseoUon oi; 194. 

" shaft, resection of; 195, 

" upper eitremily, roBeottoa o? 195. 



3. reaectiou of, 324. 



3, 13. 






iDcisiouB, 13, 



" compound, 13, 
Inferior thyroid artery, ligature oI| 6fi, 
Innominata, ligature o^ G6. 

Dr. F. H, HatnUton'a, 10 
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Instrument cases, Dr. H. J. Hewitt's, 11. 
« Dr. Willard Parker's, 10 

" Dr. J. R. Wood's, 10. 

" U. S. Navy, 11. 

" U. S. Army. 12. 

Instruments for amputating, 98. 
" for bullet extracting, 240. 
» " for resection, 170. 
** for vaccination, 37, 39. 
Internal iliac artery, ligature of, see Artery. 
" mammary artery, ligature of, see Artery. 
" pudic artery, ligature of, see Artery. 
Interrupted suture, 15. 
Issue, 16. 

Knee-joint, disarticulation of) 163. 

" " oval method, 154. 

** circular method, 154, 

** single flap, 154. 

** double flap, 155. 
'* resection of, 216. 
" excision of, for anchylosis, 218. 

Lancet, narrow-bladed, 37.- 

" trident, 39. 
Leeching, 84. 

Leg, amputation of, at the " place of election," 149. 
** «« u circular method, 149. 
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Ligature of Arteries, see Arteries. 

** axillary artery, see Artery. 

" brachial artery, 57. 

** common carotid artery, see Artery. 

" common iliac artery, " 

" dorsalis pedis artery, " 

•* dorsalis penis artery, " 

" external carotid artery, " 

" external iliac artery, " 

** epigastric artery, ** 

" facial artery, " 

** femoral artery, ** 

** gluteal artery, " 

" innominata, ** 

" inferior thyroid artery, ** 

" internal ilitc artery, " 

" " pudic artery, •* 

" " mammary artery, " 

" lingual artery, " 

" occipital artery, at its origin, " 

" occipital artery, " 



single flap, 151. 
single external flap, 151 
double flap, 151. 
oval method, 152. 
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LigotoTB of peronea] artpfy, see Artery. 
" popliteal artery, " 

" poHlerior tibial artorjr, " 

" Bolatio artery. ■' 

»" Bubclaviao artery, " 

*' " and common carotid arteries, aoe Arteiy. 

" superior thyroid artery, see Artery. 

" temporal artery, Bee Artery. 

" ulnar artery, see Artery. 

" vertebral artery, aee Artery. 

Lingual artery, ligature ofj li. 

" the compreBS, 22. 

" ttie pledget, 22. 

" the lent, 22. 
Lower eitreniitiaa, ampulation o^ 127. 

rescctiou of; 2U4. 
tower jaw, resection of, neutral portion, 230. 

I" " hair [he horizontal portiau, 233. 

" " one superior inieraal flap, 333. 

" " entire horizontal portion, 334, 

" " " one half, 234. 

" " Bomicireular flap. 934. 

" " quadrilateral flap, 235. 

" " HinKle curved icciaion, 23S. 

" " entire, 236. 

sfalleoli, amputation at the base of the, 147. 
" " above the, 148 

" " " droular method, 148. 

" " " rectangular flap, 148. 

Marshall Hall's method of resuscitation, 4B. 
Uetucarpal bono, a single, amputation o^ 103. 
" entire, resection of; 163. 

" tlie first, disarticulation of, single Rap, 10S. 

" '■ " oval method, 110. 

" the second, " o?bI method. Ill, 

" the third and fonrth, disarticulation of; 111, 

" the flllh, difturtieulation of; single flap, 112, 

" the flllh, disarticulation of. ot^ melbod, 112. 

Uelacarpal bones, four, amputaljon oi; lOS. 

t" two at a single operation, disarticulation ot, 118. 

" of all the fingers, disarticulation of; 113. 

" " " single flap, 114. 

" and carpal bones, disarticulation of. IIB. 
Ifetacarpo-phalangeal articulation, resection of, 180. * 
Uetatarsal bonoa, amputation through the, 130, 
" disarticulation of the first, 131. 

" " " oval method. 131. 
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^sar^oulation of the Qflli, oval method, 133. 
■' " single flap, ia2.- 

diaarticulatico ofa single, 132. 
" ■' " flap method, 133. 

" disarticMiIaUoD of tha two outer, 133. 

" ". " oval niBlhod, 133. 

" diaarticulation of the first two, 133, 

" " " oval melbod, 131, 

" disarticulation of nil the. 134. 

" " " flap method, 135. 

" reaoctioD of, 301. 

" " phalangeal ostremitj, BOl. 

" " aliafl, aoO. 

" " tarsal eitremitj, 30fl. 

" " BDth^ 205. 

Moza, 36. 

Occipital artery, ligature 

Olecranon, rcsectiao oC IBS 
Orbit, bones of, resection, lai. 
Os calcis, resection of, SOG, 

" " portioliHoC 20fl. 

" " eutu^, ioe. 

Parker's, Dr. "W., inatrumont case, 10. 
FateDo, resectioD of, 204. 
Feroneal arterjr, ligature of, ^a. 
PbaUnge^ reaectioQ of, 179. 

" tliaftof, 119. 

" " interphalaogeal Articulations, ItSi 

" entire phalanx, 17B. 

•' of foot, resection of, 201. 

" of great too, resection oi; 204 
articulation o^ resection of, 201. 



Phalimgeiil bones, shafts, ri 
Plaster, adhetive, II. 

of Paris bandage, SO. 
Pledget, tbe, 32. 
Pocket-easea, 9, 

Popliteal artery, lignhire of; see 
Posterior tibial an^rj, ligature i 
Pubic bones, reaeotion of, 226. 
Puncturing, 35. 



noi; 201. 
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1, 15. 



Badial artery, 05. 

" ligature of) Be« Artery. 

Sadio-carpal ar^culation, disarticulation oC droular method, IIB. 

" " flap method. 116. 

Badiu^ resection of. laa. 

" lotrer extremity, 18fl. 
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Radius, resection of, upper extremity, 18*7. 
" **• shaft, ISt. 

« " entire, 187. 

" and ulna, resection o^ 191. 

" ** inferior extremity, 191. 

** ** superior extremity, 191. * 

Recurrent banda^ 19. 
Resections, 170, see the Bone or Bones. 
" in general, 176. 
♦* • classification, 178. 
•• Instruments for, 170. 
Resuscitation, Marshall Hall's method of, 46. 
«* Sylvester's method o^ 45. 

Sacrum, resection of, 224. 
Scalpel, position o^ 1 2. 
Scapula, resection of| 201. 

" acromion process, 201. 
'* an angle or border o^ 202. 
" body ot, 202. 
« « entire, 203. 

** and spine, resection of, 201. 
<* and part of davide, resection o^ 204 
Scarification, 84. 
Sciatic artery, ligature of, 87. 
Serrefines, 14. 
Seton, 36. 
Shoulder-joint, disarticulation of, 123. 

** ** oval method, 123. 

" " single flap, 125. 

" ** double flap, 125. 

" resection of, 198. 

Spica bandage, 17. 
Spiral bandages, 17. 
' " of the finger bandage, 18. 
Starch bandage, 21. 
Stearns' artery clamp, 28. 
Sternum, resection of, 226. 
Strapping, 21. 

" the breast, 21. 
** the testicle, 21. 
Subclavian artery, ligature of, see Artery. 
" right, operation on, 64. 

left, operation on, 64. 

and common carotid arteries, ligature o( 87 
Sulphuric ether, 40. 

" mode of administering, 40. 

Superior thyroid artery, ligature of, 7 1. 
Superior maxilla, resection of, 227. 

below floor of orbit, 227. 
" entire, 228. 
" maxillsB, resection of, 230. ' 
Suppression of htemorrhage, see Hemorrhage. 
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Sutures, 14 

" continued, 15. 

** interrupted, 15. 

" material for, 15. 
. " quilled,. 15. 

" twisted, 16. 
Sylvester's method of resuscitation, 46. 
Syringe, vaccinator, 39. 

" seir-vaccinator, 89. 

T bandage, 19. 

Tarsal joints, disarticulation of, 137. 

" bones, resection of, 206. 
Tarsus anterior to scaphoid bone, divsarticulation of, 138. 

" under the astragalus, disarticulation of, 140. 

«* " " Malgaigno's process, 140. 

Temporal artery, ligature of, 73. 
Tenaculum, the, 31. 
Tent, the, 22. 
Testicle, strapping the, 21. 
Thumb, phalanges of, disarticulation of, 107. 
Thigh, amputation of, 156. 

** " circular method, 157. 

" " single flap, 157. 

" " double flap, 167. 

" " double flap of integuments, 159. 

" " rectangular flaps, 160. 

Tibia, resection of, 2 1 2. 

" " lower extremity, 212. 

" shaft, 213. 

" " upper extremity, 213. 

** and fibula, resection of, lower extremity, 223. 

" '* " a malleolus, 213. 

" " ankle-joint, 214. 

Toes, amputation of the, 128. 

'* all the, disarticulation of, 130. 

" " " single flap, 130. 

" " " circular method, 130. 

" second phalanges, disarticulation ot, 128. 

" smgle articulation of, oval method, 128. 

« u « single flap, 128. 

" ** " double flap, 129. 

Torsion of arteries, 30. 
Tourniquet, the, 26. 

" Signorini's, 26. 

" Petit, 26. 

Trident lancet, 39. 
Trunk, resection of, 224. 
Twisted suture, 16. 



Ulna, resection of, 188. 

** lower extremity, 188. 
" upper extremity, 189. 
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Ulna, resection of) shafl, 189. 
•* " entire, 190. 

'' and radius, resection of, 191. 
" " " inferior extremity, 191. 

" " ** superior extremity, 191. 

Ulnar artery, 63. 

*^ ligature of, at wrist, 54. 
** " in lower third of forearm, 64. 

** "in upper third ^of forearm, 54. 

Upper extremities, amputation of, iOO. 
" resection of, 179. 

Vaccine scarificator, 39. 

" best kind of, 39. 
Vaccination, 37. 

** instruments for, 39 
" best instruments for, 39. 
Varicose veins, treatment of, with pins and needles, 89. 
** " by cauterisation, 91. 

" *' by compression, 91. 

" " by excision, 90. 

** ' " by incision, 90. 

" " by injections, 91. 

" " by section, 90. 

" " by ligature, 90. 

Venesection, 83. 

" external jugular, 33. 

'* median, busilic, and cephalic, 34. 

** internal saphena, 34. 

Veins, wounds of, 89. 

" varicose, see Varicose Veins. 
Vertebra, resection of, 224. 
Vertebral artery, 64. 

**• ligature of, before entering vertebral canal, 64. 

" '* between the atlas and axis, 65. 

** " between the atlas and occiput, 65. 

"Water dressings, 22. 

" sifter, 22. 

" absorbent, 23. 

" humectation, 23. 

" inevaporant, 23. 

** irrigation, 23. 

" immersion, 25. 

"Wood's, Dr. J. R., instrument case, 10. 
"Wounds, see Gunshot Wounds. 
"Wounds of arteries, 46. 

" contused, 46. 

" lacerated, 46. 

" punctured, 46. 

" incised, 46. 

" treatment of, 46. 

'onds of veins, 89. 
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